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Petition and Declaration of Assignee and Applicants 
For Correction of Inventorship 



Pursuant to 35 USC §256 and 37 CFR §1.324, the undersigned 
applicants and assignee hereby petition the Commissioner of 
Patents and Trademarks for issuance of a Certificate correcting 
the inventive entity named in application no. 08/426,920 (the 
'920 application) that led to United States Patent 5,586,121 (the 
'121 patent), as well as, the inventive entities relative to the 
claims contained in all Rule 60 continuation and divisional 
applications based on the '920 application. 

In support of this petition, we declare and affirm as 



1. Through error and without any deceptive intent we attest 

that Frederick Enns, ("Enns"), Robert L. Packer ("Packer") 

and Robert A. Luxenberg ( "Luxenbengg^* £k §k©^/l$$ ok©6£20been named 

1 122 130,00 CK 

as joint inventors along with named inventors Eduardo J. 

Moura ("Moura") and Jan M. Gronski ("Gronski"). 



follows : 



2 . The inventors inadvertently omitted contributed to the 

claimed subject matter of the '121 patent at least in the 
following manner: (i) the acknowledgment suppression feature 
of application claim 17 1 , as amended (claim 8 2 in the '121 
patent) was jointly conceived and reduced to practice by 
Packer, Moura and Gronski (the invention of claim 17 as 
originally filed was conceived and implemented by Packer) , 

(ii) the power level control feature recited in application 
claim 19, as amended (claim 9 in the '121 patent) was 
jointly conceived by Gronski, Luxenberg and Packer, and 

(iii) the shared/dedicated channel feature implicitly 
recited in dependent claims 31-35, 42, 45, 49, 54 of the 
issued '121 Patent 3 (introduced by amendment of July 31, , 
1996 4 ) was jointly conceived by Moura, Gronski, Enns and 
Luxenberg. 



3. The inadvertent omission of Packer (a former employee of 
assignee) as a joint inventor was discovered on or about 
January 2, 1997 shortly after issuance of the '121 patent. 
In particular, Packer notified Moura on December 30, 1996 
that he observed claimed subject matter recited in the '121 
patent claims directed to acknowledgment suppression and 

1 Attachment A. 

2 Attachment E. 

3 Attachment E. 

4 Attachment C. See corresponding claims 44-48, 55, 58, 62 
and 67 of the issued '121 patent (Attachment E) . 
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that his name was missing from the issued patent. Within 
days, Moura contacted assignee's patent counsel who, in 
turn, interviewed the named inventors and Packer as to their 
respective contributions to the inventions claimed in the 
'121 patent, as issued, and in the '920 application, as 
filed. 

4. After such investigation, it was determined that Packer 
indeed contributed to the conception of features relating to 
acknowledgment suppression that is embodied in application 
claim 17 (claim 8 of the '121 patent). Furthermore, on 
January 16, 1997, after an analysis by Gronski of the 
features initially claimed and introduced by amendment dated 
July 31, 1996, applicants also realized that Luxenberg 
contributed to the invention of application claim 19 (as 
filed) and that Enns contributed to the invention of 
dependent claims 44-48, 58, 62 and 67 introduced by 
amendment 5 on July 31, 1996 in the '920 application. 

5. The facts and circumstances that led to the error include 
(i) the complexity and extent of claimed subject matter in 
the '920 application (as initially filed 6 and later 
amended 7 ) which made it difficult for Gronski and Moura to 
discern one inventive aspect from many others when they 



Attachment C. 
Attachment A. 
Attachment C. 



executed the original declaration on April 21, 1995 (i.e., 
the acknowledgment suppression feature conceived by Packer 
(application claim 17) and the power management feature 
conceived by Luxenberg (application claim 19) were only two 
of 25 initial claims covering multiple claimed features 8 
and dependent application claims 44-48, 58, 62 and 67 
relating to the shared channel feature developed by Enns 
were among 61 claims pending after amendment when Moura and 
Gronski executed the Supplemental Declaration on August 1, 
1996) , (ii) because Moura rather than Gronski handled 
matters with patent counsel (Fenwick & West) in supplying 
information to prepare the original inventorship declaration 
and Packer and Luxenberg had left assignee's employ (Enns' 
inventive claims had not then been introduced into the 
application) , patent counsel had no direct source of 
inventorship information from Gronski or his development 
team, (iii) because Gronski prepared the description and 
drawings of Packer's and Luxenberg' s conceptions for the 
initial draft patent application (e.g., these omitted 
inventors had left assignee's employ when the application 
was initially drafted) , Moura mistakenly believed that 
Gronski made the conceptions, (iv) for reasons indicated 
above, Moura mistakenly informed patent counsel (Fenwick & 
West) that he and Gronski were the only inventors and patent 

8 Other distinctive features which are separately claimed in eight divisional 
applications include (1) overall architecture, (2) login and channel request 
algorithms (08/588,378), (3) acknowledge suppression (SN 08/697 , 080) , (4) 
prioritized polling and credit/done protocols (SN 08/703,767), (5) packet 
suppression (SN 08/697,079), (6) power level control (SN 08/697,246), (7) 
operability condition monitoring (SN 08/703,892) and (8) quality-based channel 
switching (SN 08/700,991). 
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counsel's contacts with Gronski were technical only rather 
than administrative, i.e., Gronski had no communications 
with patent counsel regarding the issue of inventorship but 
left all administrative matters to Moura and patent counsel 
and (v) to the extent that Gronski had knowledge of the 
contributions of Packer, Enns and Luxenberg to any of the 
subject matter of application claims 17 and 19 when he 
signed the original declaration and dependent claims 44-48, 
58, 62 and 67 when he signed Supplement Declaration, he did 
so under the mistaken belief that he was signing in the 
representative capacity for all engineering employees 
involved and that it was his responsibility and obligation 
to do so since they had signed over all rights to the 
invention to assignee. 

A chronology and description of supporting documentation 
evidencing the inadvertent error without any deceptive 
intent on the part of the applicants and assignee are 
described as follows: 

(a) On September 6, 1994, patent counsel requested opening 
of a case docketing the matter based on a disclosure 
received from Hybrid on July 14, 1994. (Attachment F) 
The case docket sheet listed only Moura as the 
inventor . 

(b) On September 16, 1994, Robert L. Packer left the employ 
of assignee . 

(c) On October 20, 1994, Robert Luxenberg left the employ 
of assignee . 



(d) On December 9, 1994, Moura submitted via facsimile 
descriptive information to patent counsel which 
included, among other things, the acknowledgment 
suppression feature of Packer, the automatic gain 
(power control) feature of Luxenberg and the shared 
channel feature of Enns . (Attachment G) Prior to this 
time, Moura and Gronski were busy preparing a written 
description of the invention for use by patent counsel 
for completing the patent application. The description 
of the acknowledgment suppression, power control and 
shared/dedicated channel features contained in the 
draft was initially prepared by Gronski but 
incorporated in the draft patent application of Exhibit 
G prepared by Moura. 

(e) On January 23, 1995, Moura submitted additional 
disclosure material to patent counsel. (Attachment H) 

(f) On February 1, 1995, Rick Fuller, assignee's Vice 
President of Finance, submitted flow diagrams to patent 
counsel indicating preparation of acknowledgment 
suppression and packet suppression diagrams by Moura 
and Gronski. (Attachment I). It is seen that the 
algorithms for acknowledgment and packet suppression 
are closely related. 

(g) At least from February 1, 1995 to April 19, 1995, 
patent counsel diligently worked with Moura and Gronski 
to prepare the application for filing. In a 
teleconference on April 19, 1995, Moura informed patent 
counsel that he and Gronski were inventors and supplied 
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address information for preparing the inventorship 
oath. Patent counsel then prepared application papers 
including the oath. 

(h) On April 21, 1995, Moura and Gronski visited patent 
counsel's office in Palo Alto, California to review the 
application and to execute the inventorship oath. 9 

The meeting with counsel was brief. After execution, 
the application was filed via express mail on April 21, 
1995. 

(i) After extensive prosecution, the claims were allowed on 
September 5, 1996. Original application claims 17 and 
19 (patent claims 8 and 9) were amended by an Amendment 
dated July 31, 1996 to recite the environment of use 
(e.g., in an interactive asymmetric network conceived 
by Moura and Gronski) of the acknowledgment suppression 
feature to which Packer contributed and the power 
control feature to which Luxenberg contributed. Enns' 
dependent claims 44-48, 58, 62 and 67 were added via 
amendment of July 31, 1996. 10 This amendment was sent 
to Moura for review and handling to obtain Gronski 's 
execution. On August 1, 1996, after review of the July 
31, 1996 Amendment, Moura and Gronski executed a 
Supplemental Declaration 11 that referenced application 
claims 17 and 19, as well as, new claims 44-48, 58, 62 
and 67. For reasons stated in paragraph 5 above, as 
well as, for reason that applicants believed the 



Attachment B. 
Attachment C. 
Attachment D. 



inventorship issue was resolved and made no further 
thought or inquiry regarding the same, Gronski and 
Moura again made the same honest mistake relative to 
the inventive entity for independent claims 17 and 19, 
and dependent claims 44-48, 58, 62 and 67 when 
executing the Supplemental Declaration of August 31, 
1996. 

(j) On December 17, 1996, the '920 application issued to 
the ' 121 patent . 

(k) On December 30, 1996, Packer, who at that the time was 
no longer an employee of assignee, notified Moura of a 
mistake in the name of the inventive entity. 

(1) On January 2, 1997, Moura notified patent counsel of 
the apparent mistake in naming the inventive entity. 

(m) Between January 2, 1997 and the present, patent counsel 
investigated the question of mistaken inventive entity 
including conducting conferences in person, by 
telephone and via e-mail with parties to this petition, 
and thereafter prepared this petition. 

Assignee, Hybrid Network, Inc., through its undersigned Vice 
President, consents to the requested correction of the 
inventive entity. 

The errors in naming the inventive entity occurred without 
any deceptive intent on the part of the applicants and 
assignee . 
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9. 



A new corrected inventorship declaration accompanies this 
petition naming all five inventors. 



10. Applicants request that the inventive entity of the issued 

'121 patent be corrected to reflect Eduardo J. Moura, Jan M. 
Gronski, Robert L. Packer, Frederick Enns and Robert A. 
Luxenberg, and that applicants be permitted to correct the 
inventive entity of all continuation and division 
applications based on the respective contributions of the 
respective inventors contributing to the claimed subject 
matter of the respective applications. 



All statements made herein on the basis of our own knowledge are 
true and correct, and all statements made on information and 
belief are believed to be true and correct. We understand that 
willful false statements are punishable by fine or imprisonment, 
or both, under 18 U.S.C. §1001 and may jeopardize the validity of 
the referenced patent . 
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Abstract of the Disclosure 

An asymmetric network communication system for use in a 
client -server environment having independent forward and 
return channels operating at different speeds and/or under 
different protocols on- the same or different communication 
media to provide efficient utilization of shared resources. 
A network manager, such as a hybrid access system, effects 
transmission of packetized data on a forward (downstream) 
channel from the host server to multiple client devices 
coupled with a shared downstream media at 10 or more 
megabits per second while simultaneously providing 
selectable multiple lower speeds of operation on shared or 
dedicated return (upstream) channels from the client devices 
to the host server depending on bandwidth availability, 
bandwidth demand, service level authorization, etc. for the 
return chajmeJL. Forward and return channels may be located 
on the same^or different communication medium including a 
CATV network, direct broadcast satellite network, television 
or radio RF broadcast network, wireless or mobile cellular 
facilities or the like. The return channel may reside on a 
PSTN either directly coupled with the host server or 
connected with the network manager for subsequent 
transmission to the host server. The network manager 
handles or controls the forward and return communication to 
establish interactive full-duplex real-time network sessions 
between the host and a selected client device. 
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jgglr ^SYMMETRIC HYBRID ACCESS SYSTEM AND METHOD 




Field of Invention 

This invention relates to systems and methods for extending a high- 
speed network to remote locations using an asymmetric hybrid access 
system. 



Background of the Invention 

Current data communication systems typically use symmetric 
communication paths between transmit and receive sites, which have 
substantially the same data rates and use the same media in both directions. 
Such media may include coaxial, fiber optic, or telephone twisted-pair lines. 
Some networks alternatively use broadcast only paths. However, no current 
network combines the flexibility of full-duplex symmetric networks with the - 
cost effectiveness of broadcast only networks. 

Prior attempts at achieving asymmetric data communications included 
modems with very low speed return channels or systems combining a low 
speed broadcast channel with telephone return lines. However, no prior 
systems were able to extend a symmetric high-speed backbone network to 
remote locations at high speeds using an asymmetric hybrid access system. 
Known prior asymmetric systems are limited to low speed links. 
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It is desirable to develop a network which combines the flexibility of a 
full-duplex network with the effectiveness of a broadcast network at a 
reasonable cost. 

Summary of the Invention 

According to the present invention, a high speed backbone network is 
extended for communications with remote locations with a hybrid 
asymmetric architecture having fully interactive duplex characteristics and 
including independent upstream and downstream communication paths 
operable at separately selectable speeds and protocols. According to one 

9 *— . 

embodiment^ the present invention, the hybrid asymmetric architecture 
includes 6 Megahertz television channels downstream and telephone lines for 
upstream communications. Alternative downstream communications can be , 
accomplished according to the invention with a selected high bandwidth 
broadband service, including for example high definition television (HDTV). 
Downstream communications according to another embodiment can be 
implemented with a selected low cost, high speed broadband modem. 
Downstream communications can provide access to data from information 
sources including companies, government agencies, universities, libraries, 
and the like. Alternative upstream communications can be accomplished by 
a narrow band cable TV return channel, ISDN, radio, or a selected low-cost, 
low to medium speed telephone modem. The asymmetric hybrid system 
according to the present invention includes an interface with the backbone 
network connected to selected information sources. The interface includes 
point of presence (POP) circuits implementing high speed downstream 
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communications with lower speed upstream communications. The interface 
connects the backbone network with cable TV head ends, TV transmitters, 
cell sites, remote users, and upstream and downstream channels. 

The present invention further includes a hybrid access configuration 
which uses both downstream and upstream channels. The present invention 
further includes a hybrid access configuration which uses downstream 
wireless TV channels and upstream public switch telephone network (PSTN), 
wireless RF communications or integrated services digital network (ISDN) 
telephone lines. The present invention further includes a hybrid access 
configuration which uses both downstream and upstream cable TV channels. 
The present invention further includes a hybrid access configuration which 
has downstream satellite TV channels and upstream public switch telephone 
network (PSTN), wireless RF communications, or integrated services digital • 
network (ISDN) telephone lines. 

The present invention further includes packet and acknowledge 
suppression methods to eliminate redundant packet, byte, and acknowledge 
transmissions in a hybrid access system. A packet is defined as an 
information unit containing one or more bytes of information. Particularly 
according to the method of the present invention, a certain amount or number 
of data packets or bytes are enqueued or transmitted in a transmit-ahead 
window. Transmission of a window of bytes or packets is followed by a 
predetermined time-out period while the transmit queue awaits 
acknowledgments of packets received. To the extent receipt 
acknowledgments are received as to particular bytes or packets, these packets 
and bytes in the transmit queue will be deleted from the transmit queue, and 
the transmit queue is open to receipt of further packets or bytes for 
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emplacement in slots of the transmission queue for the deletions made. With 
respect to acknowledgments placed in a transmission queue, indications 
acknowledging receipt of later bytes and packets supersede acknowledgments 
of earlier transmitted bytes or packets. Accordingly, under the present 
invention, the earlier acknowledgments are deleted from an acknowledge 
transmission queue. 

The present invention further includes an automatic address allocation 
and configuration method in transmissions employing a hybrid access 
system. According to the present invention, remote users are identified 
initially with an abstract name, e.g., "Bob," and this abstract name is 
registered by the network management system. Configuration is established 
by the dojwwtream routers polling the remote users and registering the 
location of the remote user responding to the poll made with the particular 
abstract name. Internet Protocol address and upstream channel allocation is 
accordingly accomplished subject to the configuration made including 
abstract name and identified location. 

The present invention further includes a prioritized polling method in 
transmissions employing a hybrid access system. According to a method of 
the present invention, hybrid upstream routers poll client devices such as 
remote link adapters (i.e., "RLAs") according to predetermined priority 
levels. According to one embodiment of the present invention, priority levels 
are established for state categories of RLAs. According to one embodiment 
of the present invention, priority level states include status states such as idle, 
non-responsive, requesting channel(s), active, or active-credit. According to 
one embodiment of the present invention, RLAs which request a channel are 
prioritized according to the amount of time its channel requests have gone 
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unfulfilled. According to one embodiment of the present invention hybrid 
upstream routers poll downstream RLAs which are idle more frequently than 
non-responsive RLAs. 

The present invention further includes an automatic gain adjustment 
technique in transmissions employing a hybrid access system, according to 
which a remote link adapter sends successive indications to a hybrid 
upstream router at selected different power levels. When a power level 
indication is received by a hybrid upstream router, the receiving hybrid 
upstream router confirms receipt of such indication to the sending remote 
link adapter which then registers an associated power level as qualified. 
According to one embodiment of the present invention, the selected different 
power leveis-are dynamically adjusted in magnitude of transmission level. 

The present invention further includes a quality-based upstream 
channel allocation technique in transmissions employing a hybrid access 
system. According to the technique, the hybrid upstream router first 
determines the availability of upstream cable channels by a frequency agile 
RLA setting a wide range of narrowband upstream channels. The upstream 
router then makes a quality assessment of available channels in view of most 
recent demand, and it finally selects an upstream channel in view of the 
quality assessment made. Quality assessment includes determination of busy 
status and signal characteristics including error rates, noise floor, and signal 
to noise ratio. Upstream channels are releasable according to inactivity or 
time-out criteria, according to which release or reassignment occurs 
responsive to inactivity for over a threshold period. Inactivity is assessed by 
the hybrid upstream router monitoring operability indications and data 
packets received from assigned RLAs. 

5 ' 
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The present invention further includes a credit allocation technique in 
transmissions employing a hybrid access system. According to a method of 
the present invention, an upstream channel is shared by a plurality of RLAs 
in accordance with a credit criterion, and credit control packets are 
dispatched to a RLA which permit the RLA to send data packets to arbitrary 
hosts. Upon sending a data packet, the RLA returns the credit control packet 
to a server containing software including Hybridware™ code which manages 
data flows. The Hybridware™ code or Hybridware™ server, according to one 
embodiment of the present invention, includes software distributed among 
data processors in the upstream and downstream routers and elsewhere in the 
HASPOP, including for example in the network management system. 
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Descriptio n of the Drawings 



Figure 1 is a detailed schematic drawing of a hybrid access system 
connected to a backbone network such as the Internet, and having points of 
presence connecting the backbone network to cable TV headends, TV 
transmitters, or Logical Nodes (e.g., cell sites), with remote users connecting 
to an RLA which in turn connects to downstream TV channels and 
independent lower speed upstream channels; 
/ 

Figure 2a is a schematic drawing of a hybrid access system point of 
presence (POP) according to the present invention including at least a single 
host computer or server and at least a single router including a hybrid 
downstream router, a hybrid upstream router, a dial-up router, an Internet 
router, or a backbone network router, and a POP LAN switch; 
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Figure 2b is a block diagram of a downstream router according to the 
present invention; 

/ 

Figure 2c is a block diagram of an upstream router according to the 
present invention; 

/ / / 

Figures 3a, 3b, and 3c comprise a pictorial diagram of a hybrid access 
system according to the present invention according to which a remote user 
can communicate with an information provider through the hybrid access 

system; ^ 

i 

Figure 4 is a logical data flow diagram showing data flows between a 
server and a client computer of the hybrid access system according to the 
present invention; 

Figure 5 is a flow chart of operation of a two-way cable network 
embodiment of the hybrid access system according to the present invention; 

Figure 6 is a flow chart of operation of a one-way cable network 
embodiment of the hybrid access system according to the present invention, 
including provision for upstream telephone system data flow; 

Figure 7 is a Hybridware™ server state diagram of the upstream 
channel allocation method according to the present invention; 

Figure 8 is a Hybridware™ client state diagram of the upstream channel 
allocation method according to the present invention; 

Figure 9 as a logical data flow diagram showing data flows between 
router server and client computers of the hybrid access system for automatic 
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handling of multiple clients according to automatic address allocation 

methods of the present invention; 

/ 

Figure 10 is a flow chart of address allocation control protocol 
according to the present invention; 

Figure 1 1 is a state diagram of the hybrid adaptive gain control 
protocol according to the present invention; 

/ 

Figure 12a is a transmission diagram of information exchange between 
two nodes in an asymmetric network according to the present invention, 
having a high downstream data rate of n bits per second and a lower upstream 
data rate of m bits per second; 

Figure 12b is a diagram of conventional downstream messaging of first 
through fourth data packets, 100, 250, 325, and 450, between first and second 
nodes, in parallel with upstream transmission of receipt acknowledge 
indications; 

Figure 12c is a diagram of a conventional transmission buffer queue in 
a RLA of a remote client station; 

Figure 1 2d is a diagram indicating a redundant acknowledgment packet 
in a conventional transmission buffer queue in a RLA of a remote client 
station; 

Figure 12e is a diagram of a conventional transmission buffer queue, 
indicating no need for an earlier acknowledgment (ack 100) packet in view of 
a new acknowledgment (ack 210) packet that supersedes the earlier 
acknowledgment packet; 
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/ ^ thrift 

t/ Figure 12f is a diagram of first through thifd^network nodes serially 

connected to each other in accordance with the present invention, wherein the 

o Jink between the fir s t an d seconc^nodes is asymmetric and that between the 

/g tfflond and ilii r d ii u d o iviu symmetric; 
'6* / 

Figure 13 is a tabular description of transmission control protocol/ 

Internet protocol (TCP/IP) data transmission packet protocol header as used 

in connection with the present invention; 

Figure 14a is a diagram of a sequential data transmission between first 
and second network nodes, according to the present invention; 

Figure 14b is a diagram of the contents of a conventional transmission 
queue in the downstream node during a first time period; 

Figure 14c shows the contents of a transmission queue in a downstream 
node during a later time period, eliminating retransmission of the 300 packet, 
according to the present invention, because another 300 packet was already in 
the transmission queue; 

i 

Figure 15 is a flow diagram of the acknowledge suppression method 
according to the present invention; 

Figure 16 is a flow diagram of the packet suppression method 
according to the present invention; 

Figure 17 is a flow diagram of information exchanges between 
Hybridware™ server and client, under conditions in which the client has no 
information to transmit; 



/ 

/ 

/ 

/ 

Figure 18 is a flow diagram of information exchanges between 
Hybridware™ server and client, under conditions in which the client has 
information to transmit and the server gradually allocates bandwidth to the 
client; 

/ 

Figure 19 is a flow diagram of information exchanges between 
Hybridware™ server and client, under conditions in which the server 
allocates the client a dedicated channel, the client transmits data and 
periodically reports to the server with done messages; and 

/ 

Figure 20 is a flow diagram of information exchanges between 
Hybridware™ server and client, under conditions in which a dedicated 

channel is converted into a shared channel. 
* — - 

Description of the Preferred Embodiment 

Figure 1 is a detailed schematic drawing of a hybrid access system 1 
according to the present invention, showing a RLA and user workstation 29 
connected through hybrid access system 1 to a variety of entities connected 
to a backbone network 20 such as Internet, including information providers 
21, corporations 22, government agencies 23, universities 24, and others 25. 
A backbone network is one which is typically not directly connected to a 
user. Hybrid access system 1 according to an embodiment of the present 
invention includes hybrid access system (HAS) points of presence (POPs) 26 
and other points of presence 27. HASPOPs 26 include individual HASPOPs 
26 (l)-26(3) which enable communication over a broadband network, either 
by upstream and downstream cable communications or by downstream cable 
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and upstream telephone communications or various other hybrid 
configurations (e.g., wireless or satellite). The present invention particularly 
includes (1) a hybrid access configuration which uses downstream cable TV 
channels and upstream public switch telephone network (PSTN), wireless RF 
communications or integrated services digital network (ISDN) telephone 
lines; (2) a hybrid access configuration which uses downstream wireless TV 
channels and upstream public switch telephone network (PSTN), wireless RF 
communications or integrated services digital network (ISDN) telephone 
lines; (3) a hybrid access configuration which uses both downstream and 
upstream cable TV channels; (4) a hybrid access configuration which uses 
both downstream and upstream wireless channels; and (5) a hybrid access 
configuraticflrwith downstream satellite channels and upstream PSTN, 
wireless RF communications or ISDN telephone channels. 

Backbone network 20 such as the Internet which includes a plurality of 
0 Internet servers 20'connected to HASPOPs 26 each including a plurality of 
host computers and/or servers, collectively referred to as hybrid servers. 
Hybrid access system 1 further includes broadcast units such as, a cable 
^ television (TV) head end 28, independent upstream channels 28; and a RLA 
29. U.S. Patent No. 5,347,304 (1994) assigned to Hybrid Networks, Inc., 
and describing an example of an RLA is hereby expressly referenced and 
incorporated herein in its entirety. An RLA may receive analog broadcast 
signals including encoded digital information which the RLA decodes and 
provides to a data terminal or computer. According to an embodiment of the 
present invention, the downstream flow of information proceeds from 
HASPOPs 26(l)-26(3) through cable TV head end or TV transmitters 28 or 
cell sites 30 and through RLA and user workstation 29. Upstream 
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information flow proceeds in one case from RLA and user workstation 29 

through independent upstream channels 28; to HASPOP 26,(1), and then to 

\ Ac 

backbone network 20; along Tl or T3 or other digital lines. In another case, 
upstream information proceeds from user workstation through RLA 29 
through the cable TV network, and cable TV head end 28 to hybrid access 
system point of presence and then through Tl, T3, or other digital lines to 
backbone network 20. The outputs of the cable TV headends or TV 
transmitters 28 include pluralities of high speed downstream broadband radio 
frequency, i.e., RF, channels connected to respective remote users 29. 
Hybrid access system 1 further includes a plurality of cell sites 30 connected 
through hi^h speed links to a corresponding hybrid access system point of 
presence^ The outputs of cell sites 30 include pluralities of high speed 
downstream-woadband channels connected to selected remote users 29. A 
particular remote user 29 can be connected via an independent lower speed 
upstream channel to a hybrid access system point of presence 26 as discussed 
below or via a similar independent lower speed upstream channel to another 
point of presence system 27. By lower speed it is meant at a speed reduced 
from the speed of the high speed link used to transmit information 
downstream. A particular hybrid access system point of presence^ can be 
connected via duplex high speed links to a plurality of cable TV headends or 
TV transmitters, to a plurality of cell sites 30, or a combination of cable TV 
headends or TV transmitters 28 and cell sites 30. 

Figure 2a is a schematic drawing of a point of presence (POP) system 
26(1) according to the present invention, including host computers or servers 
39 and a POP local area network, i.e., LAN switch 33 to which host 
computers or servers 39 are connected. Further connected to LAN switch 33 
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/are one or more downstream and one or more upstream hybrid access system 
point of presence routers, respectively 34 and 35, one or more dial-up routers 
36, a network management system 37, and conventional routers 38. 
Connected to POP LAN switch 33 are one or more data storage elements or 
systems. Each downstream hybrid access system point of presence router 34 
is connected with a high speed link to a TV transmitter or cable TV headend, 
for example. Further, each upstream hybrid access system point of presence 
router 35 is connected to a plurality of independent upstream channels, which 
operate at a lower speed than the downstream high speed links to TV 
transmitters or cable TV headends. Each dial-up router 36 is connected to a 
plurality of independent upstream channels operating at a lower speed than 
the indicated downstream high speed links. Each conventional router 38 is 
connected along a high speed line to wide area network (WAN) lines to 
selected information providers, Internet, or other nodes or businesses. POP 
LAN switch 33, according to one embodiment of the present invention is 
connected directly along a high speed line to wide area network (WAN) lines 
to selected information providers, Internet, or other nodes or businesses. 

Figure 2b is a block diagram of hybrid downstream router 34 according 
to the present invention. In particular, downstream router 34 includes 
network interface 34a, link interface 34b, physical interface 34c, controller 
34d, physical interface 34e, link interface 34f, and network interface 34g. 
Downstream router 34 and physical interface 34e are connected to POP LAN 
switch 33 for sending and receiving information, and physical interface 34e, 
link interface 34f, and network interface 34g are serially connected to each 
other and to controller 34d for bidirectional communication of selected 
information. Additionally, controller 34d is connected directly to each of 




physical interface 34e and link interface 34f along indicated lines to 
accomplish control and messaging functions. Downstream router 34 and 
physical interface 34c are connected to cable TV headends, TV broadcast 
sites, cell cites or the like, to communicate information primarily or 
exclusively in a unidirectional or downstream direction, and physical 
interface 34c, link interface 34b, and network interface 34a are serially 
connected to each other and to controller 34d for selected communication of 
selected information. Additionally, controller 34d is connected directly to 
each of physical interface 34c and link interface 34b along indicated lines to 
accomplish control and messaging functions. Downstream router 34 may 
include one or more of physical interfaces 34c. According to an embodiment 
of the preseijt-iavention, router 34 may be a bridge without network 
interfaces 34aand 34g or a connection without network interfaces 34a and 
34g and without link interfaces 34b and 34f. According to yet another 
embodiment of the present invention, router 34 can be a gateway. 

Figure 2c is a block diagram of upstream router 35 according to the 
present invention. In particular, upstream router 35 includes network 
interface 35a, link interface 35b, physical interface 35c, controller 35d, 
physical interface 35e, link interface 35f, and network interface 35g. 
Upstream router 35 and physical interface 35e are connected to POP LAN 
switch 33 for sending and receiving information, and physical interface 35e, 
link interface 35f, and network interface 35g are serially connected to each 
other and to controller 35d for bidirectional communication of selected 
information. Additionally, controller 35d is connected directly to each of 
physical interface 35e and link interface 35f along indicated lines to 
accomplish control and messaging functions. Upstream router 35 and 



physical interface 35c are connected to upstream channels, e.g., telephone 
links for example, to communicate information primarily or exclusively in a 
unidirectional or upstream direction, and physical interface 35c, link interface 
35b, and network interface 35a are serially connected to each other and to 
controller 35d for selected communication of selected information. 
Additionally, controller 35d is connected directly to each of physical 
interface 35c and link interface 35b along indicated lines to accomplish 
control and messaging functions. Upstream router 35 may include one or 
more of physical interfaces 35c. According to an embodiment of the present 
invention, router 35 may be a bridge without network interfaces 35a and 35g 
or a connection without network interfaces 35a and 35g and without link 
interfaces 35b jind 35f. According to yet another embodiment of the present 
invention, rdtlter 35 can be a gateway. 
* . s 

O Figure^3a-3b are drawings of a hybrid access system 1 according to the 
present invention according to which^emote user having a workstation 2 or^ 
connected to LAN 61, as shown respectively in Figures 3b and 3c, can 
communicate with a selected information provider 21 including LAN 50, 
bridge or router 5 1 connected to LAN 50, and dial-up router52 connected to 
LAN 50 through a hybrid access system point of presence Further, HAS 



Additionally, HAS POP^is linked to other information providers to receive 
selected information items. Additionally, dial-up router 52 is connected to a 
plurality of upstream channels. Figure^b and 3c additionally show 
respective first and second users, in one case including workstation 2 in turn 
including a RLA 60 and in the other instance including RLA 60 and a local 
area network (LAN) 61 connected to RLA 60. First user 29(1) is connected 



POP is connected along a high speed link to bridge or router 51. 
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to an upstream channel from user workstation 2, and second user 29(2) is 
connected to an upstream channel directly from RLA 60. In the case of each 
user, RLA 60 receives input information, particularly radio frequency (RF) 
information along one of respective input channels connected thereto. 

Figure 4 is a logical data flow diagram showing data flows between a 
server and a client computer of the hybrid access system 1 according to the 
present invention. Hybrid access system 1 includes a server application 70, a 
hybrid system manager 71, and a Hybridware™ server 72 connected to LAN 
38. Hybrid access system 1 further includes a Hybridware™ client 73 and a 
client application 74 operating with Hybridware™ client 73. Hybridware™ 
client 73 communicates with Hybridware™ server 72, as transmitter along 
upstream channel .75 or as receiver along downstream channel 7*6. 
Downstream data traffic is expected to be higher capacity than upstream data 
traffic: Hence, the bolder depiction of downstream channel 76 than upstream ' 
channel 75. 

Figure 5 is a flow chart of operation of a two-way cable network 
embodiment of hybrid access system 1 according to a hybrid protocol 
embodiment of the present invention. In particular, according to one 
embodiment of the hybrid protocol of the present invention, client 
application 74 sends 100 data to server application 70 in an upstream 
direction, thereby issuing a connection request. Hybridware™ client 73 
buffers the data received and checks if it controls an upstream data channel. 
If it does, then the data is transmitted forthwith. If it doesn't, Hybridware™ 
client 73 queues up the data message and creates 101a channel request for a 
particular subchannel within upstream channel 75. Hybridware™ client 73 
then waits 102 for a poll from Hybridware™ server 72, i.e., Hybridware™ 

16 



H000020 



router. According to an embodiment of the present invention, prioritized 
polling is conducted whereby not all clients are polled at the same frequency. 
Clients in an idle state are polled relatively frequently. Clients in blocked 
and NON-RESP states are polled but not at the same relatively high 
frequency. Clients in an ACTIVE state are not polled at all. This is based on 
the assumption that an active client has what it wants and that it is most 
important to respond quickly to new connections coming from clients in an 
IDLE state. Those clients coming from a NONJRESP cycle receive second 
order attention and can wait a little longer, since they may have already been 
in a state where communication are impossible and may have been in that 
state for a considerable period of time. According to one embodiment of the 
present invention, a poll cycle is the smallest period such that all but active 
clients are {jotted at least once. Idle clients may be polled multiple times 
during one poll cycle. Blocked and non_resp clients are distributed evenly 
across the poll cycle to assure that the latency for acquiring a channel for idle 
units is uniform. All clients are grouped according to their state and polled 
within each group according to the round robin approach according which 
each of a series is polled in sequence and then the same sequence is 
repeatedly polled individual by individual. Upon receipt of a poll, 
Hybridware™ client 73 sends 103 a channel request via lower speed 
upstream channel 75. Hybridware™ router 72, i.e., server, receives 104 the 
channel request from Hybridware™ client 73 and initially sends 105 a login 
message to Hybridware™ system manager 71 . Hybridware™ system 
manager 71 verifies 106 that Hybridware™ client 73 is an authorized user of 
data processing services on the particular node or system within which 
hybrid access system 1 operates. Then, Hybridware™ router 72 receives 107 
a login response message from Hybridware™ system manager 71 through 
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LAN 38, which indicates whether the client is allowed to operate on the 
particular network and which contains other operating characteristics of 
Hybridware™ client 73. Hybridware™ router 72 then allocates 108 (see 
state diagrams of Figures 7 and 8) an upstream channel 75 for Hybridware™ 
client 73, depending on channel availability and suitability. Suitability 
depends on factors including but not limited to channel quality, type of 
service required, operating characteristics of Hybridware™ client 73, 
configuration restrictions, and the like. Hybridware™ router 72 sends 109 an 
upstream channel allocation message to Hybridware™ client 73 via high 
speed downstream channel 76, which may according to one embodiment of 
the present invention specify the frequency on which Hybridware™ client 73 
is permitte4 talransmit. Thereafter, Hybridware™ client 73 receives 1 10 an 
upstream channel allocation. Next, Hybridware™ client 73 tunes 1 1 1 to the 
specifically allocated upstream data channel frequency on which it is 
permitted to transmit data. Finally, Hybridware™ client 73 sends 1 12 the 
selected application data from client application 74. Accordingly, client 
application 74 and server application 70 are able to send and receive 1 13 data 
via upstream bandwidth management of an asymmetric hybrid access system, 
according to the present invention. 

Figure 6 is a flow chart of operation of a one-way cable network 
embodiment of the hybrid access system 1 according to the present invention, 
including provision for upstream telephone system data flow. According to 
this embodiment of the present invention, when client application 74 needs to 
communicate with server application 70 in an upstream direction, 
Hybridware™ client 73 dials 202 Hybridware™ router 72. Then, 
Hybridware™ client 73 sends 203 a channel request via lower speed PSTN 
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upstream channel (not shown). Hybridware™ router 72 receives 204 the 

channel request and sends 205 a login message to Hybridware™ system 

manager 71. Hybridware™ system manager 71 verifies 206 Hybridware™ 

client 73 as an authorized user. Then, Hybridware™ router 72 receives 207 a 

login response from Hybridware™ system manager 71. Hybridware™ router 

72 sends 208 an authorization message to Hybridware™ client 73 via high 

speed downstream channel 76. Hybridware™ client 73 receives 209 the 

authorization message for use of a selected upstream PSTN channel. Finally, 

Hybridware™ client 73 sends 212 the selected application data. 

Accordingly, client application 74 and server application 70 are able to send 

and receive 213 selected data via the asymmetric hybrid access system 1. 
t — 

FigureTis a Hybridware™ server state diagram for upstream channel 
allocation of the hybrid access system according to one embodiment of the 
present invention. According to the state diagram of Figure 7, the 
Hybridware™ server can be in one of four states: IDLE 301, NON.RESP 
304, BLOCKED 302, or ACTIVE 303. In the IDLE state, the Hybridware™ 
server expects an IDLE poll response. If there is no request to the client from 
4« the application or a channel request^riessage, cjr i^hgf e isapplication data 
b that needs to be sent in the upstream directioij^Upon 'receiving a channel 
fi request messag^e^ transitions the client to a BLOCKED state. In a 
BLOCKED state, the server sends one of two messages to the client, a 
channel allocation message or a no channel available message. Upon sending 
a channel allocation message, the server transitions the client to an ACTIVE 
state. Upon sending a no channel available message, the client remains in a 
BLOCKED state. The client will remain in the BLOCKED state until either 
a channel becomes available in which case the server will transition the client 



2D 



19 



H000023 



to 



u a /TTVE state or the server receives a channel release message in 
to the ai^ * 1 

which case the server will transition the client to the IDLE state. In the 
IciTVE state, the server does not poll the client. The server transitions the 
client from ACTIVE to IDLE upon receiving a channel deallocation message 
or upon detecting a system defined inactivity time-out. In the ACTIVE state, 
the server waits for a periodic heartbeat message from the client. The 
Hybridware™ server software awaits periodic heartbeat messages from the 
client at selected time intervals. The server software monitors other channel 
quality parameters including errors and signal to noise ratios. If the server 
stops hearing a certain number of operability indications or signals within a 
system defined interval as to a particular client, or if particular parameters 
(e.g., signal &nbise ratio), then the server send a directed poll to the 
particular client. Essentially, the client is instructed to respond on another 
control frequency. If the client responds on the designated control frequency, 
the server reassigns the upstream channel to the client, so that it can continue 
to operate. If not, the client is deemed NON^RESP. Channel quality 
monitoring and channel reassignments are done transparently to the user and 
the applications. If a certain, system defined, consecutive count of heartbeat 
messages is missed, the server issues a special poll message or directed poll. 
If the client does not respond, the server transitions to the NON_RESP state. 
If the client responds to the poll, the server either remains in the ACTIVE 
state or transitions to the IDLE state. The former happens, if the client 
responds with a channel request message, and the latter happens, if the client 
responds with an IDLE poll response. In the former case, the server may 
decide to assign a different upstream channel to the client. In the BLOCKED 
or IDLE state, the server will transition the client to NON_RESP, i.e., "non- 
responsive," state after the client fails to respond to a system defined number 
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of polls. The NON_RESP state is almost identical in terms of state transition 
to idle state, a difference being that an IDLE poll response transitions the 
client into an IDLE state. 

Figure 8 is a Hybridware™ client state diagram for upstream channel 
allocation of the hybrid access system 1 according to an embodiment of the 
present invention, involving two way cable communication. According to 
this embodiment, the hybrid upstream client protocol has three states, IDLE 
401, CON.REQ, i.e., "connect request" 402, and ACTIVE 404. In the IDLE 
state, the client, when polled, will transmit an IDLE poll response, if there is 
no request from the application. However, it will respond with a channel 
request message,, if there is data that needs to be sent upstream. Upon 
transmitting a channel request message, the client transitions to a CON_REQ 
state. In the CON_REQ state, the client expects one of two messages from 
t> the hybrid router, a channel aHeeation^or a no-channel allocation signal. 
Upon receiving a channel allocation message, the client informs the 
application and tunes to the channel it was allocated and transitions to the 
ACTIVE state. Upon receiving a no-channel available message, the client 
informs the application and transitions to the IDLE state. In the ACTIVE 
state, the client forwards data messages from the application to the upstream 
transmitter. In the ACTIVE state, the client further monitors the application 
activity and if it detects that no data has moved from the application to the 
upstream transmitter for a system defined period of time, it will send a 
channel deallocation request and transition to an idle state. In an ACTIVE 
state, the application may explicitly request that the channel be released, in 
which case the client will send a channel deallocation request to the hybrid 
router and will transition to the IDLE state. In the ACTIVE state, the client 
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periodically sends an operability indication message to the server. If the 
client receives a poll message during the ACTIVE state, it will send a 
channel request message and will transition to a CON_REQ state. The 
hybrid router may also send an unsolicited channel release message, in which 
case the client will notify the application and transition from ACTIVE state 
to IDLE state. 

Figure 9 is a logical data flow diagram showing data flows between 
server and client computers of the hybrid access system 1 according to the 
present invention, for multiple clients under an address allocation protocol 
simplifying distribution of ip addresses to remote systems. The protocol 
according to the present invention determines where a given Hybridware™ 
client is lo9ated and how to download its ip address, given that the client has 
no address yet. Hybrid access system 1 includes a server application 70, a 
hybrid system manager 71, and Hybridware™ servers 72a & 72b connected' 
to LAN 38. Hybrid access system 1 further includes Hybridware™ clients 
73a and 73b and client applications 74a and 74b operating with respective 
ones of Hybridware™ clients 73a and 73b. Hybridware™ client 73a 
communicates with Hybridware™ server 72a, as transmitter along upstream 
channel 75a or as receiver along downstream channel 76a. Hybridware™ 
client 73b communicates with Hybridware™ server 72b, as transmitter along 
upstream channel 75b or as receiver along downstream channel 76b. 
Downstream data traffic is expected to be higher capacity than upstream data 
traffic: Hence, the bolder depiction of downstream channels 76a and 76b 
than upstream channels 75a and 75b. 

Figure 10 is a flow chart of address allocation control according to an 
embodiment of the present invention to logon and configure Hybridware™ 



22 



clients with a selected unique node name which is entered in the 

configuration database in the hybrid system manager 71 which is the 

software portion of network management system 37. In particular, hybrid 

system manager 71 sends 500 a new client message to all hybrid routers 72a 

and 72b after learning of particular new clients by message, mail, or 

telephone call. At this point the hybrid system manager is aware of a 

Hybridware™ client identification name and equipment serial number, but 

has not associated the client identification name with a separate unique client 

address (e.g., Internet Protocol, or IP address) provided by separate automatic 

registration. Each hybrid router 72a and 72b periodically broadcasts 501 a 

configuration poll message. Hybridware™ clients recognize 502 their 

preselected unique names during a configuration poll. Hybridware™ clients 

it* and If b respond to the configuration poll. Hybrid routers 72a and 72b 

receive respective configuration poll responses. Then, hybrid routers 72a and 

72b send respective client found messages to system manager 71. System 

manager 71 then sends a cease configuration poll message to all hybrid 

routers. Further, system manager 71 allocates an Internet protocol (IP) 

address and other configuration data for each new client according to the 

preselected unique names. System manager 71 sends the IP address and 

other configuration data to the applicable hybrid router 72a, 72b. Then, the 

applicable hybrid router 72a, 72b sends using broadcast or unicast and the 

unique name the corresponding IP address and other configuration data to the 

applicable Hybridware™ client. As a result, the Hybridware™ client 

receives the IP address and other configuration data determined and 

reconfigures appropriately. In summary, according to the present invention, 

an automatic address allocation and configuration method in transmissions 

employs a hybrid, access system. Remote users are identified initially with a r 
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unique abstract name, e.g., "Bob," and this abstract name is registered by the 
network management system. Configuration is established by the upstream 
routers polling the remote users and registering the location of the remote 
user responding to the poll made with the particular abstract name. Upstream 
channel allocation is accordingly made subject to the configuration made 
including abstract name and identified location. Automatic address 
allocation and configuration is accordingly accomplished on line at an initial 
log-on session with a new user. The method of the present invention is 
accordingly swift and simple, eliminating registrational^ experienced by 
many known log-in systems. 

Figure 1 1 is a state diagram of the hybrid adaptive gain control 

protocol according to the present invention, which overcomes noise and 

attenuation while transmitting on cable in an upstream direction. The hybrid 

C adaptive gain control protocol has a JlftS&Hf^l^tate 600 and a-stable state 
iftZySTABlB 

601. Instable state 601, the protocol evaluates poll messages from the hybrid 
router. If a poll message indicates loss of a poll response, the protocol 
t, transitions to the A 9o archin g state 600. Poll responses are transmitted at a 
C fixed power level. In the ^soarchm g state 600, the client system responds to 
polls with a poll response at larger and larger power levels. After receiving a 
system specified, number of consecutive polls withan indication of a 
C successful poll response, the system transitions to^a-stable state. 

Figure 12a is a transmission diagram of information exchange between 
nodes A and B. Nodes A and B comprise an asymmetric network according 
to the present invention, having a high downstream data rate of n bits per 
second and a lower upstream data rate of m bits per second. The downstream 
data rate n is greater than the upstream data rate m. Node B includes receive 
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and transmission queues to hold information received and to be sent, 
including acknowledge indications or messages. The acknowledge 



suppression method according to the present invention relates to the node or 
system transmitting data acknowledgments, which acknowledges receipt of 
either data packets or data bytes contained in incoming packets. The 
numbers on data packets indicate the position of the last data byte of the 
packet in the data stream, and the acknowledgment numbers indicate that all 
the bytes of the data stream up to and including the byte indicated have been 
received. According to the method of the present invention, the 
acknowledgment of byte k ( or packet number k) indicates that all bytes or 
packets prior to k have been received. According to a method of the present 
invention, the transmit queue queues up additional acknowledgment packets 
as new packeCTare received. Figure 12b is a diagram of messaging of first 
through fourth data packets, 100, 250, 325, and 450, between upstream and 
downstream nodes, in parallel with upstream transmission of receipt 
acknowledge indications with respect to only two data packets, namely 250 
and 450. Figure 12c is a diagram indicating acknowledgment of first and 
second packet receptions during a first time period. In particular, packet 1 
(i.e., M pkt 1") is currently being sent, and an acknowledge (i.e., "ack 250") 
message is currently being appended at the end of the transmit queue. Figure 
1 2d is a diagram indicating acknowledgment of another packet during 
another period. Figure 12e is a diagram indicating no need for an 



t acknowledge 100 signal in view of ei^i^dkno^lcdgment having been 
successful. In particular, according to the acknowledge suppression method 
of the present invention, not all acknowledgment packets will be sent to node 
A, because the "ack 210" message carries information which supersedes the 
"ack 100" message. Accordingly, the amount of traffic on the 
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communication link from B to A is reduced, according to the present 
invention. In general, this introduces an acknowledge latency , but where all 
messages queued up for transmission are acknowledgments, 
acknowledgment latency is reduced. For example, when an "ack 15" signal 
is transmitted and an f 'ack 100" message awaits transmission, and an "ack 
210" message is appended to the queue, the acknowledge suppression 
method according to the present invention will delete the "ack 100" message 
as superfluous. Any new acknowledgments appended while "ack 15" is 
being transmitted will result in deletions of unnecessary acknowledgments 
keeping queue length to two. Upon transmit completion of "ack 15," the next 
acknowledgment, e.g., "ack 210" will be transmitted. Accordingly, the 
method of Represent invention eliminates unnecessary transmission of "ack 
100" signals and provides for reduced acknowledgment latency for "ack 
210." The ack suppression method according to the present invention, 
accordingly reduces the probability of queue overflow and potential out of 
memory conditions in system B. It reduces the load on the communication 
link from B to A, and in some circumstances reduces acknowledgment 
latency for data transfers from B to A. Figure 12f is a diagram of first 
through fourth network nodes serially connected to each other in accordance 
with the present invention, wherein the link between the first and second 
nodes is symmetric, the link between the second and third nodes is 
asymmetric and that between the third and fourth nodes is symmetric. The 
acknowledge suppression method of the present invention applies to both the 
communications system of Figure 12a, in which nodes A and B are end 
nodes, as well as to the communications system of Figure 12f, in which 
nodes B and C are intermediate systems such as a router, and data packets 
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originating at node D are transmitted through router nodes C and B to a 
central system connected to node A. 

Figure 13 is a tabular description of a transmission control protocol/ 
Internet protocol (TCP/IP) data transmission packet protocol header as used 
in connection with the present invention. The first five 32 bit words and the 
following IP options are referred to as the IP header. The five words 
following the IP options together with the words containing TCP options are 
referred to as the TCP header. The non-ack TCP header is the TCP header 
less the acknowledgment number field. 

Figure 14a shows sequential data transmission between first and 
second nodes, according to the present invention. As shown in Figure 14a, 
data packets ofSytes 100-700 are transmitted from node A to node B. 
Concomitantly, acknowledge messages, "ack 100," "ack 200," and "ack 
300," were dispatched from node B to node A. 

Figure 14b shows a data packet sequence of packets 100-400 held in 
the transmit queue during a first time period, followed by a single 
acknowledgment, "ack 100." 

Figure 14c is a diagram of a data packet sequence transmitted during a 
later time period, eliminating retransmission of the 300 packet, because 
another 300 packet was already in the transmission buffer. 

Figure 15 is a flow diagram of an acknowledge suppression (AS) 
method, i.e., an AS method, according to the present invention in which 
receipt of information transmitted from system A to system B over a first 
independent simplex communication link is acknowledged by system B. The 
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method of the present invention starts 1500 at a particular time, and a first 
packet Mi of information is received 1501. If the transmit queue is not empty 

1502, the header of the last packet Mi+1 on the transmit queue is obtained 

1503. If the transmit queue is empty 1502, then Mi is enqueued 1509 and the 
AS method according to the present invention is completed. If the header of 

C the kwt^packet Mi+1 on the transmit queue equals 1504 the header of packet 
Mi, and the NON-ACK TCP header of Mi equals 1505 the NON-ACK TCP 
A header of M^ then Mi+1 is discarded 1506. If the header of the last packet 
Mi+1 on the transmit queue does not equal 1504 the header of packet Mi, or 
the NON-ACK TCP header of Mi does not equal 1505 the NON-ACK TCP 
header of Mi, then Mi is enqueued 1509 and the AS method according to the 
present invention is completed. If Mi+1 is not the last message on the queue 
1507, then JheJieader on the next packet Mi+1 on the transmit queue is 
obtained 1508, and a comparison is done to determine whether the header of 
the last packet Mi+1 on the transmit queue equals 1504 the header of packet 
Mi. If Mi+1 is the last message on the queue 1507, then Mi is enqueued 
1509 and the AS method according to the present invention is completed. 

Figure 16 is a flow diagram of the packet suppression (PS) method 
according to the present invention. The method of the present invention 
starts 1600 at a particular time, and a first packet Mi of information is 
received 1601. If the transmit queue is not empty 1602, the header of the last 
packet Mi+1 on the transmit queue is obtained 1603. If the transmit queue is 
empty 1602, then Mi is enqueued 1609 and the PS method according to the 
present invention is completed. If the header of the last packet Mi+1 on the 
transmit queue equals 1604 the. header of packet Mi, then Mi+1 is discarded 
1606. If the header of the last packet Mi+1 on the transmit queue does not 
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equal 1604 the header of packet Mi, then Mi is enqueued 1609 and the PS 
method according to the present invention is completed. If Mi+1 is not the 
last message on the queue 1607, then the header on the next packet Mi+1 on 
the transmit queue is obtained 1608, and a comparison is done to determine 
whether the header of the last packet Mi+1 on the transmit queue equals 1604 
the header of packet Mi. If Mi+1 is the last message on the queue 1607, then 
Mi is enqueued 1609 and the PS method according to the present invention is 
completed. 

Figure 17 is a flow diagram of information exchanges between 
Hybridware™ server and client, according to conditions ix\ which the client 
has no data to transmit. A credit (1, F) corresponding to^^^^etermined 
amount of data; e.g., ten bytes, or ten p^tefe^tnm^iif^ from node A to 
node B, and a done signal DONE(0,0) is transmitted from node B to node A, 
indicating that no data packet was transmitted, leaving the existing credit 
level of the particular channel unchanged. The credit protocol according to 
the present invention permits single upstream cable channels to be shared by 
multiple remote link adapters. Alternatively, a single upstream channel is 
controlled and used by a single remote link adapter until the channel is 
relinquished. The present invention includes an allocation method in 
transmissions employing a hybrid access system. According to a method of 
the present invention, an upstream channel is shared by a plurality of remote 
link adapters in accordance with a credit criterion, and credit control packets 
are dispatched to a remote link adapter which permit the remote link adapter 
to send data packets to arbitrary hosts. Upon sending a data packet, the 
remote link adapter returns the credit control packet to a Hybridware™ 
server. A credit permits a remote link adapter to send a certain number of 
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packets up to a maximum number controlled by a configuration parameter 
MAX_ CREDIT. PACKETS, thereby eliminating polling for that period. If 
a remote link adapter does not have a data packet to send, it returns the credit 
to the hybrid access system without sending any data packets. The remote 
link adapter then sets a field in the credit control packet to the number of 
packets which was sent. If the protocol process at the server does not receive 
credit status information from the credit control packet within a certain credit 
time-out, CREDIT_TIMEOUT, in milliseconds, for a certain number of 

times, FAIL.CNT, consecutively, * e IJ , J^^j dapter is assumed t0 be in 
error and is put in a not-responding stlte^The overall upstream channel 
performance of a remote link adapter using a credit channel is lower than a 
remote link adapter on a sole use upstream channel. If any sole use upstream 
channel becomes available, this channel is given to the credit remote link 
adapter that has been waiting the longest for a sole use upstream channel that 
currendy has packets to send. 

Figure 18 is a flow diagram of information exchanges between 
Hybridware™ server and client, according to conditions in which the client 
has information to transmit and the server gradually allocates bandwidth to 
the client. In particular, a node first provides a single credit at a selected 
frequency^ Then a packet is sent, consuming the credit, followed by a 
completion message indicating use of one credit and potential for an 
additional transmission corresponding to three credits. Next, a credit is 
provided corresponding to two packets at the selected frequency^, which is 
followed by two packet transmissions and a completion message indicating 
consumption of two credits and potential for transmission of one more. In 
response, another double credit is sent, followed by a single packet and an 
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acknowledgment of transmission of one and potential for no more 
transmissions. 

Figure 19 is a flow diagram of information exchanges between 
Hybridware™ server and client, according to conditions in which the server 
allocates the client a dedicated channel, the client transmits data and 
periodically reports to the server with done messages. In particular, a credit 
indication dedicating a channel at frequency F is provided, followed by 235 
packet transmissions. According to prearrangement, ^joperability indication 
in the form of a DONE message is provided at an established time indicating 
potential for five more packet transmissions. The done message indicates 
completion of 235 packet transmissions, as an accounting function. Because 
the channel is dedicated, further packet transmissions are made without 
specific further credit allocations. 

Figure 20 is a flow diagram of information exchanges between 
Hybridware™ server and client, according to conditions in which a dedicated 
channel is converted into a shared channel. In particular, a credit indication/^, 
is provided, followed by transmission of 235 packets and a credit message 
stopping channel dedication and switching to a credit mode. Responsive to 
the credit message a DONE signal accounts for the 235 packets transmitted 
during the dedicated mode and indicates potential for five more 
transmissions. This is followed by a credit allocation of one at a selected 
frequency. Thus, one packet is transmitted, followed by a completion 
indication specifying potential for four more packets to be transmitted. 
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What is claimed is: 



A liybrid-a ccc o a sy c tcm f o r c onnecting at least a 3ingle client dat a 
processor with a network, comprising: 

a local area network (LAN) system; 

a hybrid system manager connected to said LAN system; 

a downstream router connected to said LAN^ystem for transmitting 
information; 

an upstream router connected to said LAN system for receiving 
information, said upstream fc^gfe rj^te^ including a Hybrid ware™ server, 

Sud downstream router; 




a broa$Ieast.unit connect 



a downstream chaijiifel connected to said broadcast unit for high speed 
transmission of inforn^tion on said high speed downstream channel; 

an independent upstream channel connected to said upstream router, 
which operate^ a lower speed than said downstream channel; 

at least a single remote link adapter connected to said upstream and 
downstj^am channels; and 

a corresponding at least a single client data processor connected to said 
demote link adapter 



2. The hybrid access system according to claim 1, wherein said 
independent upstream channel includes a telephone network. 



3. The hybrid access system according to claim 1, wherein said 
independent upstream channel includes a cable TV network. 



4. The hybrid access system according to claim 1, wherein said 
independent upstream channel includes a wireless transmission path. 



y^f 's The hybrid access svsiem jgcbrdine to j 



said LAN" 



6. The'fiybrid access system according to claim 1, wherein said 

broadcast unit includes at least one of a group consisting of a cable TV 

OuwL 

headend, a wireless TV transmitter, a satellite transmitter p£a cell site. 



7. A method of accessing a wide area network from any of a 
plurality of client processors each connected to an asymmetric hybrid 
network including high-speed downstream and lower-speed upstream 
channels controlled by a hybrid system manager and a router server, 
including the steps of; 

providing a p^llin^igtfaffrom a hybrid system manager to client 
{Processors, 

issuing^an upstream channel connection request by lower speed 
channeljf no upstream data channel is currently assigned to a client data 
processor, 



>ce^s 
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conducting login communications between the router server and the 
system manager, / 

verifying authorized user status at the system manager level, 

allocating an upstream channel by high speed downstream channel 
message, and / 

sending upstream data over/the allocated lower speed upstream channel 
of the asymmetric hybrid access network. 

8. The method according/ to claim 7, wherein providing a polling 
signal includes polling clients m an idle state at a selected frequency level of 
polling. / |\ 



signal includes polling clients in a blocked state at a selected frequency level 
of polling. | 

10. The method according to claim 7, wherein providing a polling 
signal includes polling clients in a non-responsive state at a selected 
frequency level of polling/ 

11. The method according to claim 7, wherein providing a polling 
signal includes polling clients in idle and blocked states at selected first and 



9. The method accordi 




claim 7, wherein providing a polling 
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second frequency levels of polling, and polling of clients in an idle state 
occurs more frequently than polling of clients in a blocked state. 



12. The method according to claim 7, wherein providing a polling 
signal includes polling clients in idle and non-responsive states at selected 
first and second frequency levels of polling, and polling of clients in an idle 
state occurs more frequently than polling of clients in a non-responsive state. 



13. The method fording to claim 7, wherein idle clients are polled 
multiple tird^*during'a poll cycle and polling of blocked and non_resp 
clients is distributee! evenly over a poll cycle to assure that the latency for 

acquiring a channel for idle units is uniform. 



14'. The method according to claim 7, wherein polling includes 
grouffing clients by state and polling within each group round robin. 



-45: — A method -uftiigtrspeed remote access uf a wideaieajietwork 
from any of a plurality of client processors each coruieotccrfoan asymmetric 
hybrid network including high-speeddoj^istrea^ lower-speed upstream 
channels controlled by a hybrid-eysfenTmanager and a router server, 
including the steps of^ 

xo*«t^£nupstream channel authorization request by lower speed 
chamieCfor upstream data channel currently used by a particular client data 
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^W ucuiig l o gin cuiumimica tio ns bUwi i u die router c c Fve^Jfte^ 

system manager, 

verifying authorized user status at the systejiMiiaMger level, 
authorizing specific upsttear^cfefm^ by high speed downstream 

channel message, and 

sendmg-apStfe^mTdata over the allocated lower speed upstream channel 

_o f thr TFiy nTTT i rrrir hyh"H mrprr network. — 



16 A method of high speed remote4cess of a wide area network 
from any of a plurality of client processor/each connected to an asymmetric 
hybrid network including high-speed downstream and lower-speed upstream 
channels controlled by a hybrid system' manager and a router server, 
including the*ste.ps of: 

sending a new client message to a plurality of hybrid routers, which 
provides client names, / 

broadcasting a poll message to a plurality of clients using client names, 
.. I t 

recognizing a client n; 
providing a poll res,popfce, 
receiving a poll response, 
reporting a client found to a system manager, 
ceasing polling, 

providing an address to the client which responded to poll, 
receiving the address sent, and 
configuring the client with the address provided. 
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_4X-A-rnelhod-o f tran c mitting data from an up s t ream- tran s mit q uettc^ 
an upstream transmitter node to a selected receiver node, comprisingJHe 
steps of: 

transmitting selected amounts of data fronj^ransmit queue in a first 
node to a second node, 

generating acknowledgments^ data received by said second node, 

eliminating from thsrlransmit queue of the second node data 
acknowledgments which are redundant of other acknowledgments in said 
second transmit'queue, and 

J ^g'^.n tran sit q"p-"ft Sp fl fPS W ith arfd i tinnal data . 

18. A method of determin'ing polling frequency from an upstream 
communications mode of a hybrid access system with respect to a plurality of 
downstream nodes having pettpigvStatus levels corresponding to activity 
states in which a remote link akadfer may be set, comprising the steps of: 

determining the priWyfstatus of predetermined remote link adapters in 
a hybrid access system; and 

polling the remote link/ adapter having the highest priority status level 



^\9r A m etho4^fs ettiii£j^m Q^ 
^es sly3t e m t comprising the steps of- 



idapter powep 4cv d in a hybiid 
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^transmitting succ essive indi c ations lu a iiyBnd upstream router at 
selected different power levels, 

confirming receipt of a first power level indication, and/ 

setting the level of future transmissions to a pow^rlssociated with 
confirmation of receipt. 



20. A method of packet suppression in communication between first 
and second nodes having respective first and second transmit and receive 
queues, in which information packets having headers are transmitted from 
said first nocjejo said second node, comprising the steps of: 

loading the transm^queue of said first node with a first information 
packet; 

loading a s^dond information packet into the transmit queue of said 
first node; 

checking the headers of said first and second information packets, and 

suppressing one of said first and second information packets, if the 
leaders arc th o sam e . 



* 21. Amethoi 
computer nodes, for 



credit values, comprising the steps of: 




difadifiinistration between first and second 
tk*n amounts having predetermined information 
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sending a credit to a first computer node, which sets a response 
frequency; 

receiving an information amount corresponding in value up to the 
amount of the credit received at $aid first computer node at said response 
frequency; and 

sending a done signal to skid second computer node indicative of the 
credit received less the amount jof information received. 

22. A method of operating a clientnode, comprising the steps of: 
sendingjjeriodic operattilit/mdication messages during an active state, 
receiving a poll message, and requesting channel connection. 



state, 



23. A method of operating a server node, comprising the steps of: 
receiving periodic operability indication messages during an active 

sending a polling message, when a threshold interval has expired, 
awaiting a poll response, and 

entering a non-responsive state if response to polling is received. 
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24. A me t h o d of -i esp o nding to d ctecte^qtralily levels 
communication channel, comprising the steps of: 

detecting a quality characteristic witi>«Jspect to a selected 
communication channel from a sde^roup of quality characteristics each 
which is defined by quantitajivelevels, 

detenmning^her the quantitative level of the detected quality 
characteristic^lemtes with respect to a predefined norm, and 

filching to another communication channel, if sufficient deviation is 



25. The method acfiorditrg^o claim 2^ therein said group of quality 
time from tast^rabW indication, signal to noise 



characterise 

m A orrnr frequency. 
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A hybrid access system and method using a hybrid access systemj 
of presence router and a remote link adapter to connect ajjsepctJmputer 
terminal to a network for fast downstream infgnRafion transfer by high speed 
information broadcasting with loji^s^eed upstream information transfer 
through an independgnt-iifisfream channel to the hybrid access system point 
of presenpe-rtfuter. High speed downstream information transfer passes 

th rf ^ ph * TV hf^rlgnH nr i TV transmitt er nr % Cell Station. 
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What is claimed is: 



r - A hybiidaeeess-sys tem for co nnrr ting at lea s t a single client dat a 
processor with a network, comprising: 

a local area network (LAN) system; 

a hybrid system manager connected to said LAN system; 

a downstream router connected to said LAN^ystem for transmitting 
information; 

an upstream router connected to ^aicfLAN system for receiving 
information, said upstream b^djge roifta including a Hybridware™ server, 



a broadoast.unit connects 



tid downstream router; 



a downstream chanilel connected to said broadcast unit for high speed 
transmission of information on said high speed downstream channel; 

an independent upstream channel connected to said upstream router, 
which operates^t a lower speed than said downstream channel; 

at le^st a single remote link adapter connected to said upstream and 
downstream channels; and 

a corresponding at least a single client data processor connected to said 
-^r emote link adapter; 



2. The hybrid access system according to claim 1, wherein said 
independent upstream channel includes a telephone network. 



m 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



ORIGINAL, CONTINUATION OR DIVISIONAL 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
m^^^BdbSm °f the subject matter which Is claimed and for which a patent « sought on the invention entitled: 

ASYMMETRIC HYBRID ACCESS SYSTEM AND METHOD _ 



the specification of which (check one): 



If 1 



Is attached hereto, 
was filed on: 
Application Serial No.: 
and was amended on: 

was described and claimed In 
PCT International Application No. 
filed on: 

and as amended under PCT 
Article 19 on: 



(if applicable) 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37, Code of FederaLRegulations, §1. 56(a). 

I hereby claim toreigTTpnorrty benefits under Title 35, United States Code §119 of any foreign aPP |ica ^ 
nvertoPs certificate or of any PCT international application(s) designating at least one country other than the United States of 
j^ridi listed ^ and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT 
ttom\\™l$cmm designating at least one country other than the United States of America filed by me on the same 
subject matter having a filing date before that of the application(s) on which priority is claimed: 

Priority Claimed? 



Prior Foreign or PCT Application(s): n/a 



Application Number Country (or indicate if PCT) Day/Month/Year Hied 
Application Number Country (or indicate it PC I) Day/Month/Year Hied 



D 

Yes 
D 

Yes 



0 

No 

0 

No 




I 

api 
eta 
Title 



Federal Regulations. § 1.56(a) which occurred between the filing date of the pnor apphcation(s) and the national or kui 
international filing date of this application: 

Prior U.S. Application(s) or PCT International Application(s) 
Designating the U.S. for Benefit Under 35 USC §120: n/a 



U.S. Application Serial No. 



U.S. Filing Date 



Patented 



Pending 



Abandoned 



U.S. Application Serial No. U.S. Filing Date 

PCT Applications Designating the U.S.: 



Patented 



Pending 



Abandoned 



PCT Application No. PCT Filing Date U.S. Serial Nos. 

Assigned (if any) 



Patented 



Pending 



Abandoned 



PCT Application No. PCT Filing Date U.S. Serial Nos. 

Assigned (if any) 



Patented 



Pending 



Abandoned 



Case Docket No. 1572 



H000O46 



i 



*o nc attorney- As a named inventor. I hereby appoint the following attomey(s) and/or agent(s) to prosecute this 
SSS^JS^SSii b^sineslTnthe Patent and Trademark Off tee connected therewith. 

Kenneth M. Kaslow, Reg. ^^32.246 
Stuart P. Meyer, Reg. No. 33.42ST 
John T. McNeils. Reg. No -jjjflft 
Leo V. Novakoski, Reg. No. 3Z.138 
Edward J. Radio. Reg. No.JS.Z93 



judson D. Cary, Reg. No KMJMp 
Timothy H Gens. Reg. No 
Charles E. Gotlieb. Reg. No £3&1_64 
David L. Hayes, Reg. No. 34^2fi_ 



Robert P. Sabath. Reg. No.29.ip7 
Albert C. Smith, Reg. No. 
Phong K. Truong, Reg. No. 37.499 
J. P. Violette, Reg. No. 33*042, 
Edward B. Weller. Reg. No. 37.468 



SEND CORRESPONDENCE TO: 


DIRECT TELEPHONE CALLS TO: 
(name and telephone number) 


RobertJLSabath 

£ESSieKiWESI- 

Two Palo Alto Squsre^Suita-SOQ 

PaloArtp CA 94306 


Robert P. Sabath 
(415) 858-7153 



^JSSL^d^SS o o^ie are punishable by fine or imprisonment, or both, under Section 1001 o. Title 18 of the 
SeTstates oZ £ thatTuch £2 fafce statements may ieopard.e the validly o, the app.fcation or any patent «sued 

thereon. , ^ 

Full Name of Inventor 



Signature: 
Residence: 



Eduardo J. Moura /f 



i 



Dated^- 



Post Office Address: 

Full Name of Inventor: 
Signature: 
Residence: 
Post Office Address: 
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rdo J. Moura and Jan Maksymiliam Gronski 
>wn 

Even Date Herewith 
[SYMMETRIC HYBRID ACCESS SYSTEM AND METHOD 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
(37 CFR i.9 (0 and 1.27 (c)) - SMALL BUSINESS CONCERN 



I hereby declare that I am: 

[ ] the owner of the small business [X] an official of the small business concern empowered to 

concern identified below: act on behalf of the concern identified below: 



NAME OF CONCERN Hybrid Networks, Inc. 

ADDRESS OF CONCERN 10201 Bubb Road, Cupertino, CA 95014 

I hereby declare that the above identified small business concern qualifies as a small business concern as defined in 13 CFR 
121.2-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees under section 41 (a) and (b) of Title 35, 
United States Code, in that the number of employees of the concern, including those of its affiliates, does not exceed 500 
persons. For purposes of this statement, (1) the number of employees of the business concern is the average over the previous 
fiscal year of the concern of the persons employed on a full-time part-time or temporary basis during each of the pay periods of 
the fiscal year, and (2) concerns are affiliates of each other when either, directly or indirectly, one concern controls or has the 
power to control the other, or a third party or parties controls or has the power to control both. 

I hereby declare that rights under contract or law have been conveyed to and remain with the small business concern identified 
above with regard to th^abeve referenced invention described in 

[X] the specification filed herewith [ ] application identified above [ ] patent identified above 

If the rights held by the above identified small business concern are not exclusive, each individual, concern or organization having 
rights to the invention is listed below* and no rights to the invention are held by any person, other than the inventors, who could not 
qualify as a small business concern under 37 CFR 1.9(d) or by any concern which would not qualify as a small business concern under 
37 1 .9(d) or a nonprofit organization under 37 CFR 1.9(e). *NOTE: Separate verified statements are required from each named 
person, concern or organization having rights to the invention averring to their status as small entities. (37 CFR 1 .27) 



♦NAME . - — 

ADDRESS 

[] INDIVIDUAL [X] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitlement to 
small entity status prior to paying, or at the time of paying, the earliest of ihe issue fee or any maintenance fee due after the date 
on which status as a small entity is no longer appropriate. (37 CFR 1 .28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under section 1001 of the Title 1 8 of the United States Code, 
and that such willful false statements may jeopardize the validity of the application, any patent issuing thereon, or any patent to 
which this verified statement isxlir^fe^^ t / / 

SIGNATURE ^T\.J/_.^ , _ „ DATE ^ /^/^S 

NAME OF PERSON SIGNING ' " ~ KJCjVffl) fULjLJSR 

TITLE OF PERSON OTHER THAN OWNER \/p\ r/A/AAlC^ 

ADDRESS OF PERSON SIGNING lOJZPt Rt>* ^ (1 LSPJ£6T/sJ& , £A L F*&1 
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IN THE 0 *h 

UNITED STATES PATENT AND TRADEMARK OFFICE 



C4 



Eduardo J. Moura and Jan Maksymilian Gronski 
08/426,920 ^Jjl^^ 
.1995 




Jmd Access System and Method 

I hereby certify that this 



^ 2 p 

c: cr> pi 

posited with the Urtted^sl^enrttf 
as flStdass mail in an envetope^essed to. 
Assist ^mmissiofwr For Patertsffcathmoton. 



JD.C. 20231, on: 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 




TMFOR M ATTQ N nisn OSITPP STATEMENT 

VntirrVr?? 881 ^ andl 97 ' 98 



SIR" 

Pursuant to the provisions of 37 C.F.R. §§ 1.56 and 1.97-98, enclosed herewith is modified 
form PTO-1449 listing references for consideration by the Examiner. A copy is enclosed herewith 
of each listed reference which may be material to the examination of this application, and with 
respect to which there may be a duty to disclose. 

The filing of this Information Disclosure Statement shall not be construed as a 
representation regarding the completeness of the list of references, or that inclusion of a reference 
in this list is an admission that it is prior art or is pertinent to this application, or that a search has 
been made, or as an admission that the information listed is, or may be considered to be, material 
to patentability, or that no other material information exists, and shall not be construed as an 
admission against interest in any manner. 

[ ] This application relies, under 35 U.S.C. § 120, on the earlier filing date of prior 

application Serial No. , filed on , and the references cited therein 

are hereby referenced, but are not required to be provided in this application under 
37 C.F.R. § 1.98(d). 

The Information Disclosure Statement submitted herewith is being filed: 
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[X] within three months of the filing date of the application, or date of entry into 
the national stage of an international application, or before the mailing date 
of a first official action on the merits, whichever event last occurred; or 

[ ] after three months of the filing date of this national application or the date of 
entry of the national stage in an international application, or after the mailing 
date of the first official action on the merits, whichever event last occurred, 
but before the mailing date of the first to occur of either: 

(1) a final action under 37 C.F.R. §1.113; OR 

(2) a notice of allowance under 37 C.F.R. §1.311; AND 

[ ] is accompanied by the fee (under 37 C.F.R. §1.1 7(p)) for 
submission of this Information Disclosure Statement under 
37 C.F.R. § 1.97(c); OR 

[ ] is accompanied by the following certification under 37 
C.F.R. § 1.97(e) that: 

[ ] each item of information contained in this Information 
Disclosure Statement was cited in a communication • 
from a foreign patent office in a counterpart foreign 
application not more than three months prior to the 
filing of this Statement; OR 

[ ] no item of information contained in this Information 
Disclosure Statement was cited in a communication 
from a foreign patent office in a counterpart foreign 
application or, to the knowledge of the person signing 
this certification after making reasonable inquiry, was 
known to any individual designated under 37 C.F.R. 
§ 1.56(c) more than three months prior to the filing of 
this Statement. 



[ ] Attached hereto is a check in the amount of $210. 

[X] The Commissioner is hereby authorized to charge Deposit Account No. 19- 
2555 for any additional fees (and to credit any overpayment) associated with this Information 
Disclosure Statement A duplicate copy of this authorization is attached. 
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[X] This Information Disclosure Statement is made by: 
[ ] The undersigned inventor; or 

[X] The undersigned attorney of records on the basis of the information: 
[ ] supplied by the inventor; 

[ ] supplied by an individual associated with the filing and 
prosecution of this application under 37 C.F.R. §1. 56(c); 

[X] in the attorney's files. 
Consideration of the listed references and favorable action are solicited. 

Respectfully submitted, 



Dated: 




Robert P. Sabath, Reg. No. 29,107 
Fenwick & West 
Two Palo Alto Square, Suite 600 
Palo Alto, California 94306 
(415) 494-0600 



16323-01572/350473.1 
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APPLIC 
SERIAL NO? 
FILING DATE: 
TITLE: 
EXAMINER: 
GROUP ART UNIT: 
ATTY. DKT. NO.: 



IN THE 

STATES PATENT AND TRADEMARK OFFICE 

fuardo J. Moura and Jan Maksymilian Gronski 
08/426,920 



April 21, 1995 

Assymetric Hybrid Access System and Method 
Unknown 
2603 
1572 



I hereby oertHy that this correspondence is being 

deposited with the United Post* Service 
as first class mail in en envelope addressed to: 
Assistant Commfcatoner For Patents, Washington, 
yD.C. 20231. on: 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 




Odd od Signature 



INFORMATIO N DISCLOSURE STATEMENT 
TTnH*rT7 P FR SS 1 Sfi and 1.97-98 



on 

CD 

r> 
— i 
i 



PI 
1 'I 

SIR: rv *Z 

Pursuant to the provisions of 37 C.F.R. §§ 1.56 and 1.97-98, enclosed herewith is § odl ^ 

form PTO-1449 listing references for consideration by the Examiner. A copy is enclosed .Herewith 

of each listed reference- which may be material to the examination of this application, and with 

respect to which there may be a duty to disclose. 

The filing of this Information Disclosure Statement shall not be construed as a 
representation regarding the completeness of the list of references, or that inclusion of a reference 
in this list is an admission that it is prior art or is pertinent to this application, or that a search has 
been made, or as an admission that the information listed is, or may be considered to be, material 
to patentability, or that no other material information exists, and shall not be construed as an 
admission against interest in any manner. 

[ ] This application relies, under 35 U.S.C. § 120, on the earlier filing date of prior 

application Serial No. , filed on , and the references cited therein 

are hereby referenced, but are not required to be provided in this application under 
37 C.F.R.§ 1.98(d). 



The Information Disclosure Statement submitted herewith is being filed: 
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[X] within three months of the tiling date of the application, or date of entry into 
the national stage of an international application, or before the mailing date 
of a first official action on the merits, whichever event last occurred: or 

[ ] after three months of the filing date of this national application or the date of 
entry of the national stage in an international application, or after the mailing 
date of the first official action on the merits, whichever event last occurred, 
but before the mailing date of the first to occur of either: 

(1) a final action under 37 C.F.R. §1.113: OR 

(2) a notice of allowance under 37 C.F.R. §1.311: AND 

[ ] is accompanied by the fee (under 37 C.F.R. §1.1 7(p)) for 
submission of this Information Disclosure Statement under 
37 C.F.R. § 1.97(c); OR 

^ | ] is accompanied by the following certification under 37 

— C.F.R. § 1.97(e) that: 

I ] each item of information contained in this Information 
Disclosure Statement was cited in a communication 
from a foreign patent office in a counterpart foreign 
application not more than three months prior to the 
filing of this Statement: OR 

[ ] no item of information contained in this Information 
Disclosure Statement was cited in a communication 
from a foreign patent office in a counterpart foreign 
application or. to the knowledge of the person signing 
this certification after making reasonable inquiry, was 
known to any individual designated under 37 C.F.R. 
§ 1 .56(c) more than three months prior to the filing ot 
this Statement. 



| ] Attached hereto is a check in the amount of $211). 

[XI The Commissioner is hereby authorized to charge Deposit Account No. 19- 
2555 for any additional fees (and to credit any overpayment) associated with this Information 
Disclosure Statement. A duplicate copy of this authorization is attached. 
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[X] This Information Disclosure Statement is made by: 
[ ] The undersigned inventor; or 

[X] The undersigned attorney of records on the basis of the information: 
[ ] supplied by the inventor; 

[ ] supplied by an individual associated with the filing and 
prosecution of this application under 37 CF.R. §1.56(c); 

[X] in the attorney's files. 

Consideration of the listed references and favorable action are solicited. 

Respectfully submitted, 



Dated: 




Robert P. Sabath, Reg. No. 29,107 

Fenwick&West 

Two Palo Alto Square, Suite 600 

Palo Alto, California 94306 

(415)494-0600 



U323-01572/350473.1 
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EXAMINER 
EX 
thrt 

Form PTO-FB-A820 



citation is in conformance w^MHEP 609; Draw hne 

of .hi. form with next ^mmun.caUon m acphcanL. 
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IQQ^ ft! 


Atty. Docket No.: 
1572 


Serial No.: 
08/426,920 


I 


^FORMATION DftS^^^ATlON 




Applicants: Eduardo J. Moura et al. 


(Use several sheets if necessary) 


Filing Date: April 21, 
1995 


Group: 2603 






U.S. PATENT DOCUMENTS 




Examiner 
Initial 




Document Number 


Date 


Name 


Class 


Sub -class 


Filing Date 
If Appropriate 
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FOREIGN PATENT DOCUMENTS 








Document Number 


Date 


Country 


Class 


Sub-class 


Translation 


Yes 


No 




0 


91/06160 A 


5/2/91 


WO 


H04H 


1/02 


X 








P 


33 12 723A1 


10/27/ 
83 


DE 


H04H 


1/00 




X 






Q 


0 144 801 A3 


6/19/85 


EP 


H04H 


1/00 


X 






R 


0 401 873 A3 


12/12/ 
90 


EP 


H04N 


7/087 


X 




OTHER DOCUMENTS (Including Author. Tide. Date, Pertinent Paees. Etc.) 








S 


Descriptive material describing Row-Grabbing System of information retrieval developed by IDR. 


EXAMINER S H 0 vw | DATE CONSIDERED 1 - 1. - *J 6 


EXAMINER: Initial if references considered, whether or not citation is in conformance with MPEP 609; Draw line 
through citation if not in conformance and not considered. Include copy of this form with next communication to applicant 
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SERIAL NO: 
FILED: 

TITLE: 



EXAMINER: 
GROUP ART UNIT: 2603 
AITY.DKT.NO.: 1572 



IN THE 

ITED STATES PATENT AND TRADEMARK OFFICE 

Eduardo J. Moura and Jan Maksymilian Gronski 
08/426,920 ^ 
April 21, 1995 

ASYMMETRIC HYBRID ACCESS SYSTEM AND 
METHOD EM24J 

"Express Mail" mailing label number 

To be assigned £*. of Deposit. January 18, 199 6 




t ASSISTANT COMMISSIONER FOR PATENTS 
t WASHINGTON, D.C. 20231 



I hereby canity that this paper or fee Is being 
deposited with the Unitnd States Postal Service 
'Express Mail Post Office to Addressee' service 
under 37 CFR 1.10 on the date indicated above and 
to addressed to the Assistant Commissioner For 
Pctants, Washington, D.C. 20231. ^ . 



Signature/^ 



pPTTTTON TO MAKE SPECIAL 



Sir: 



Pursuant to 37 C.F.R. §1.102, and consistent with the procedural requirements 
outlined in M.P.E.P. §708.02 (Vffl), Applicants hereby petition to make the above 
identified patent application special. Applicants submit the fee of $130.00 as set forth 
in 37 C.F.R. §1.17(i)(2). 

Applicants assert that all claims in the above-identified application are directed 
to a single invention. Applicants also assert that, if the Office determines that all the 
claims presented are not obviously directed to a single invention, Applicants will 
make an election without traverse as a prerequisite to the grant of special status. 

Applicants assert that a pre-examination search was conducted by a 
professional searcher at the U.S. Patent and Trademark Office. The search covered: 
(1) Class 340, Subclass 825.08; (2) Class 348, Subclasses 7, 12, 13, 14, and 17; (3) Class 
370, 85.8, 85.11, 85.13, 85.14, 94.1, 94.2, and 95.5; (4) Class 395, Subclasses 200.02, 205.06, 
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and 200.2; and (5) Class 455, Subclasses 4.1, 4.2, 5.1, and 6.1. The search resulted in 
identification of the following U.S. Patent documents: 

1. U.S. Patent No. 4,924,461 issued to Amemiya et al. (Amemiya I). 

2. U.S. Patent No. 5,166,675 issued to Amemiya et al. (Amemiya II). 

3. U.S. Patent No. 5,410,343 issued to Coddington et al. 

Copies of these references are enclosed herewith. 

A detailed discussion of these references are provided below. This discussion 
points out, with the particularity required by 37 C.F.R. §l.lll(b) and (c), how the 
claimed subject matter is distinguishable over this reference. 

ttc p 1t ° ntN/> 4 924.4 *1 jfflypH tn Amemivn Pt al (Ammival) 
This reference, as understood, discloses a polling technique, as illustrated in 
Figure 3, in which a master station 1 polls over a downstream channel 3 a number of 
slave stations TE^ which issue requests for communication to the master station 1 
over an upstream channel 4. After receiving a transmission grant from the master 
station 1, data is transmitted from the slave station to the master station over the 
upstream channel 4. 

The present invention, as claimed, is clearly distinguishable over this reference. 
First, the present invention is limited to a metropolitan area network system and 
upstream and downstream routers operating at different speeds in a hybrid access 
system. Amemiya I does not show nor suggest internetwork elements such as routers 
operating at different upstream and downstream speeds. Hence, Applicants submit 
that the claimed invention is patentable over Amemiya I. 



2 



tt o> P^Pnt No. 5.166.675 issued to Amemiva et al (Amemiva ID 
This reference, as understood, discloses a polling technique over a downstream 
channel and an upstream channel between a master station and a plurality of slave 
stations, but not in an asymmetric network for accessing a plurality of remote personal 
computers for high speed transmission. 

The present invention, as claimed, is clearly distinguishable over this reference. 
First, the present invention is limited to a metropolitan area network system and 
upstream and downstream routers operating at different speeds in a hybrid access 
system. Amemiya II does not show nor suggest internetwork elements such as routers 
operating at different upstream and downstream speeds. Hence, Applicants submit 
that the claimed invention is patentable over Amemiya II. 

TT ft. Patent No. 5.410.343 issued to Coddington et al. (Coddingfon, et al.) 

This reference, as understood, discloses a video-on-demand system using an 
asymmetric transmission system over standard telephone lines in which requests for 
video are transmitted from one of a number of subscriber terminals over a low speed 
upstream channel to a central office from which video is transmitted downstream over 
a high speed channel to the subscribers. The central station 10 includes a video 
gateway 30 which distributes video programming in response to subscriber requests. 
This invention does not address asymmetric broadband data transmission systems 
over mixed medium environments that use analog broadcast techniques in the 
downstream direction with independent upstream channels. 

The present invention, as claimed, is clearly distinguishable over this reference. 
First, the present invention is limited to a metropolitan area network system and 
upstream and downstream routers operating at different speeds in a hybrid access 
system. Coddington et al. does not show nor suggest internetwork elements such as 

3 
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^fouters operating at different upstream and downstream speeds. Hence, Applicants 
•** * ' \ 

.si^mifthat the claimed invention is patentable over Coddington et al. 

■-" V 

Applicants submit that the present petition satisfies all of the requirements of 
37 C.F.R. §1.102. Favorable action is respectfully requested. 



Respectfully submitted, 

Eduardo }. Moura 

Jan Maksymilian Gronski 



Dated: 




By: 

Robert P. Sa'E 
Registration No. 29,107 
FENWICK & WEST 
Two Palo Alto Square, Suite 600 
Palo Alto, California 94306 
(415) 858-7153 



1 8323-0 1 572/386 1 43. 1 
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IN THE 

UNITED STATES PATENT AND TRADEMARK OFFICE 

Eduardo J. Moura and Jan Maksymilian Gronski 
08/426,920 

April 21, 1995 / 
ASYMMETRIC HYBRID ACCESS SYSTEM AND 



EXAMINER: 
GROUP ART UNIT: 
ATTY.DKT.NO.: 



METHOD 
To be assigned 
2603 
1572 




ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 



EM24852580 

•Expresa Mail* mailing label number 

Pateotoepo* January 18, 

I hereby ctrtlty that this paper or fee Is being 
deposited with the United States Postal Service 
■Express Mail Post Office to Addressee" service 
under 37 CFR 1.10 on the date Indicated above and 
Is addressed to the Assistant Commissioner For 
Patents, Washington. O.C. 20231. 



Sign**"* / 



PWFT.TMTNARY AMENDMENT 



Sir: 



Please cancel claims 7-14, 16, 18, and 21-23. 



Respectfully submitted, 

Eduardo J. Moura 

Jan Maksymilian Gronski 



iffe/K 



Dated: '/ ' V ' ° *J' 

Robert] 




Registration No. 29,107 
FENWICK & WEST 
Two Palo Alto Square, Suite 600 
Palo Alto, California 94306 
(415) 858-7153 



18323-01572/390178.1 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENT! AND TRADEMARKS 
Washington. D.C. 20231 "2^7 



In re Application of: 
Eduardo J. Moura 
Serial Number: 08/426,920 
Filed: April 21, 1995 
For- ASYMMETRIC HYBRID ACCESS 
SYSTEM AND METHOD 



PETITION TO 
SPECIAL 
ACCELERATED EXAMINATION 



MAILED 

fEB2Jf996 

^ROUP 2600 



7 08.02, paragraph VIII of the M.P.E.P. 
The petition has been considered ^ found 
^ore?^^^ 



SUMMARY: $ Iffie petition is 



GRANTED . 



actor 

Group 2600, communications, Measuring, 
Testing, and Lamp/ Discharge Group 



ROBERT P. SABATH 

tTpaVa^ SQUARE, SU!TE 500 

PALO ALTO, CA 94306 



c 
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UNITED STATES DEP' .rtTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



-7^^ Tin* NO | RUNG DATE 

OS/426. 920 04/21/95 



RRST NAMED INVENTOR 



ATTORNEY DOCKET NO, 



EXAMINER 



ROBERT P SABA"! H 

TWO PALO ALTO SQUARE SUITfc bOU 
PALO ALTO OA 94 306 



ART UNIT 



PAPER NUMBER 



DATE MAILED: 



260 J -> 

04/03/96 



Please find bete*H»eVe* attached an Office communication concerning this application or 
proceeding. 

Commissioner of Patents and Trademarks 

A , h ,rtene^iutorv Period for to this action 

1-.,-, P-Kpire three months . or thirtv d:<v_-„ 
which^v,;; U lor,.er, froin ths of" this comnwmcat 1 en. 



PTO-B0C (REV. 296) 
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Office Action Summary 



Application No. 
08/426,920 



Examiner 



Applicants) 



Moura et al. 



Snick Horn 



Group Art Unit 
2603 



■HM 



fS Responsive to communiqatton(s) filed on Jan 18, 1996 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quay/e, 1935 CD. 11; 453 O.G. 213: 



A shortened statutory period for response to this action is set to expire 



monthfs), or thirty days, whichever 



is longer, from the mailing date of this communication. Failure to respond within the period for response will' cause the 
application to become abandoned. (35 U.S.C § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 



Disposition of Claims 
&' Claim(s) 7-25 



. is/are pending in the application. 



Of the above, 'claim(s) 7-74, 16, IS, and 21-23 
□ Claim(s) 



& Claim(s) 7-6, 15, 17, 19, 20, 24, and 25 

□ Claim(s) > ~~ - 

□ Claims 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



. are subject to restriction or election requirement. 



Application Papers 

EJ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on j S /are objected to by the Examiner. 

□ The proposed drawing correction, filed on is \J approved □ disapproved. 

□ The specification is objected to by the Examiner. 

□ The oatn or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. 5 119 

G Acknowledgement is made of a claim for foreign priority under 35 U.S.C. 5 1 19(a)-(d). 
□ All □ Some* □ None of the CERTIFIED copies of the priority documents have been 
Lj received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
*Certified copies not received: 



Lj Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 

Attachment(s) 

Xi Notice of References Cited, PTO-892 

&S Information Disclosure Statement(s), PTO-1449, Paper No(s). 2 
12 Interview Summary, PTO-413 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-1 52 



U. S. Pittni and TfMimarh OMtci 

PTO-326 (Rev. 9-95) 



- SEE OFFICE ACTION ON THE FOLLOWING PAGES — 
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Office Action Summary 



Part of Paper No. 



Serial Number: 08/426,920 
Art Unit: 2603 



-2- 



Part III DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement filed 8-28-95 fails to 
comply with 37 CFR § 1.98(a)(2), which requires a legible copy of 
each U.S. and foreign patent; each publication or that portion 
which caused it to be listed; and all other information or that 
portion which caused it to be listed. It has been placed in the 
application file, but the information referred to therein has not 
been conslttered as to the merits. 

The return copy of form 1449 shows the missing references. 

Specification 

2. The lengthy specification has not been checked to the extent 
necessary to determine the presence of all possible minor errors. 
Applicant's cooperation is requested in correcting any errors of 
which applicant may become aware in the specification. 

3. The application is objected to because of alterations which 
have not been initialed and/or dated as is required by 37 

CFR 1.52(c) and 1.56. A properly executed oath or declaration 
which complies with 37 CFR 1.67(a) and identifies the application 
by serial number and filing date is required. 
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Serial Number: 08/426,920 
Art Unit: 2603 

Fig. 7 and "claim 1 contain alterations which are not dated. 

Claim Objections 
4. Although applicant's claims 1-6, 17, and 20 meet the 
requirement of 112/2d, i.e. the metes and bounds are 
determinable, the graronar and syntax could be improved. Examples 
are in claim 1, line 11 which recite "said high speed downstream 
channel" lacks clear antecedent basis. No high speed downstream 
channel has been previously recited in the claim and therefore 
the limitation is not understood. • In claim 1, line 16 which 
recite "a corresponding at least a single client data processor- 
is confusing, suggest delete "a corresponding". In claim 5, 
line 2 which recites "a router" is not clear as to whether it is 
reciting either said downstream router or upstream router of 
claim 1, lines 5 and 7 or what. In claim 17, line 8-9 which 
recite "said second transmit queue" lacks clear antecedent basis. 
No second transmit queue has been previously recited in the 
claim. In claim 19, line 3-5 which recite transmitting 
indications and confirming receipt of a first power level 
indication is not clear as to whether the first power level 
indication is included in the transmitted indications or what. 
It is in the best interest of the patent community that 
applicant, in his/her normal review and/or rewriting of the 
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claims, to take into consideration these editorial situations and 
make changes as necessary. 

Claim Rejections - 35 VSC §102 

this section made in this Office action: 

mmmmmm =- - 

date of application for patent in the United States. 
6. ClaimW-7, 19, 20, and 24-25 are rejected under 35 U.S.C. 
§ 102(b) aTbeing anticipated by McMullan, Jr. et al. 

McMullan, Jr. et al. disclose all the subject matter 
claimed. Note column 29, line 39 to col. 30, line 16 which 
recite the message queue for buffering the data packets for 
transmission to the system manager and filtering out prior 
transmission to the system manager by matching address and 
discarding duplicate data clearly anticipate the step of 
transmitting data from a transmit queue and the step of 
eliminating from the queue data which are redundant as in 
claims 17 and 20. Col. 30, lines 8-16 which recite the step of 
acknowledging the transmission with an ACK from the system 
manager clearly anticipate the step of acknowledging transmitted 
data as in claim 1"? . 
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Col. 46, lines 46-61 which recite the step of transmitting 
power level calibration data at the initiate calibration time 
including the step of storing the boundaries for optimum level 
and determining whether transmission is at optimum level. If the 
level is too low the low levels are discarded until an ok level 
is received clearly anticipate the step of transmitting 
indications at selected different power levels, confirming 
receipt of power level indication and setting level of 
transmission juth confirmation of receipt as in claim 19. 

Col. l k line 59 to col. 16, line 2 which recite the quality 
of channels and switching channels due to interferences, i.e. 
signal to noise ration, clearly anticipate the steps of detecting 
the quality characteristic of a channel, determining whether it 
deviates with respect to a norm and switching to another channel 
if there's sufficient deviation as in claims 24 and 25. Further, 
col. 49, lines 35-50 which recite the step of calculating the bit 
error rate during calibration for the purpose of frequency 
selection by the system manager clearly anticipate the quality 
characteristics including error frequency. 

Claim Rejections - 35 USC § 103 

action: 

A patent may not be obtained though the invention is not 
TdenJicalTy disclosed or described as set rorth in 
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* t-ii-iP if the differences between the 

section 102 of thl * t^i-^Snted and the prior art are 
subject matter sought ^ be patentee a / have been 

such ^at the subject matter as a h ^ ^ & ? 
obvious at the time the inve n said gub:ect 

Walter pertainl ^Paten^abUity shall not be negatived by 
the manner in which the invention was made. 

Subject matter developed by another person - f if 

as prior art only ?f "^S^pa^ability under this 
of this title, shall not P^eciua ep claimed invention 

section where the sublet m ^ ^ by 

SSonVSSbj™ ^."obligation of assignment to the same 



person o 
person 



This awplication currently names joint inventors In 
consider^tentability of th; . claims « J.s.C.^lOS, 
the. examiner Presumes that th e s ubjec t ma covered 
claims was commonly owned at the time any cQntrary _ Applicant 
therein were made absent any eviusn § 1.56 to point out 

is advised of the obligation under 37 C.F^R. J i was H no t 
the inventor and invention da tes of ^ made in order 

commonly owned at the time a J^erinventio of potential 35 
for the examiner to consider the aPP^"^" 3 ^ § F 103 . 
D.S.C. § 102(f) or (g) prior art under 35 U.S.C. S 

8 Claims 1-6, and 15 are rejected under 35 U.S.C. § 103 as 
being unpatentable over Litteral et al. in view of Wheeler et .1. 

Litteral et al. disclose nearly all the subject matter 
claimed. Note column 5, line 57 to col. 6, line 30 which recite 
the system of providing video-on-demand data to subscriber 
premises using a downstream channel for high speed transmission 
of information and an upstream channel which operates at a lower 
speed than the downstream channel clearly anticipate the hybrid 
access system for connecting a data processor with a network 
using a high speed downstream channel and an independent upstream 
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channel at a lower speed than the downstream channel. Col. 8, 
line 60 to col. 9, line 12 recite the one-way downstream channel 
transmitting digitized video signals at 1.544 megabit per second 
and the low speed data channel of 32 kilobit per second used for 
transfer of operations, administration, maintenance, and 
provisioning data which clearly anticipate the hybrid system 
manager connected to the LAN for verifying authorized user 
status. Further, Fig. 2 shows the network management system 
connected tp_the data packet network which clearly anticipate the 
system manner' connected to the LAN system. Fig. 1 shows the PC, 
the video display, i.e. TV connected via coax cable, and the 
telephone as part of the customer equipment which clearly 
anticipate the client-data processor, the telephone network as in 
claim 2, and cable TV network as in claim 3. Fig. 1 shows the 
satellite transmission dish for broadcasting at the server site 
which clearly anticipate the broadcast unit including a satellite 
transmitter as in claim 6. Fig. 1 shows the multiplexers 
connected to the customer equipment, which clearly anticipate the 
remote link adapter connecting the client data processor. 
Col. 10, lines. 47-68 which recite the infrared remote control at 
the subscriber premises for transmission of command data clearly 
anticipate the upstream channel including a wireless transmission 
path as in claim 4 . 
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Litteral et al. did not teach the downstream and upstream 
routers connected to the LAN system including the Hybridware ™ 
server . 

Wheeler et al. teach that it is known to provide routers 
including a server as set forth at column 7, line 52 to col. 8, 
line 2, in the field of telephonic, for the purpose of routing 
the bit mapped image data of facsimile images over the bus 
traffic through respective bridges of a distributed system, which 
clearly aif^icipate the downstream and upstream routers connected 
to the LAN system including a server such as the Hybridware ™ 
server . 

It would have been obvious to one having ordinary skill in 
the ar.t at the time the invention was made to modify Litteral et 
al. by providing the downstream and upstream routers connected to 
the LAN system including the Hybridware ™ server, as taught by 
Wheeler et al. The motivation being the desirable advantage of 
using routers and server to provide a virtual local area network 
for a distributed imaging system in order to achieve low cost 
access of image data and document in Litteral et al. 

Conclusion 

9. The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 
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M oura at al. disclose a remote link adapter for use in TV 
broadcast data transmission system. 

Gremillet discloses a process for the teledistribution of 
recorded information and a system for performing this process. 
Palazzi, II et al. disclose an interactive terminal for the 
acces= of remote database information. 

Smith discloses a method to enhance voice cononunications using 
encoded one-way video signals under bi-directional user or 
network c<^d for transmitting stored or real-time video or 

image information. 

L ai et al. disclose a system and method for providing SVC service 
through an ATM network for frame relay DTES with a terminal 

adapter. 

Baran discloses a wide area fiber and TV cable fast packet cell 

network. 

10. Any inquiry concerning this ^^SeSeS'Slwck Horn 
communications from the examiner should be 
whose telephone number is (703) 30b tut. 

whose telephone number is (703) 305 4/su. 



DOUGLAS W.OLMS 
IPERVISORY PATENT EXAMINEF 

SH ART UNIT 263 

March 30, 1996 
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encm im 



©UPPLaUJEMTAL DECLARATION PATFNT 

APPLICATION 

SOLE/JOINT 

Ac * >i*1m> nanad itrvantor. I hereby daclara: THAT I vsrllj boliovo X 
«a tb« original. flrat ud dole (If only en* one is llorad balotf) or a joint 
Inventor (If plural inventor* axe niud balov) of c&a unnntlan deaczlbod and 
claiaed 1ft Unicoa SUCei Application lo.Qfi/^fi 9tn. filled <m Ai»nl 31. 100S 
ana ant.lt lad: 

aUY^wtftrftc BwfcrU toanm flntwa and afrfthgd,, an «"««-*iny fila* 

*Tirt ii Inlr.ialad In Fly. 7 And In claim 1. and 

that th« tub J act Bitter or oiai«<»; mom. 1-6. 13. 17. lt-io. a*. as «»j'oy:.>a 
XfiHt ) 1*1 p»< Amandaiarvt ilati^ a Jul r iqpt 

bo*o*tyj C 1 allowed,.. _ 

yaa part of ny or our invention awl **» Invented bator* tno riling ot tne 
original Application, aoov* id+nclfled, ami of lta paranfc application* a) (If 
tnia la a ouulloulxig appl Uvtbicra tb*K*of) for aucb l n » »ii Clon ; rhat 1 nave 
rovlavad uul uno»r«r«nrt fche aomcariCa of the specif lea tlon, including (to the 
beat o£ ny ability) tha clmln(a). aa above aatftnod/alluwed; that: I 
acknowledge*! wy duty to dlscloao all inforaatlon known to n« to be matarial 
to patentability o£ thla application (Including, l£ Uil» la a C1T, In bo fax 
aa the aubject Mtter dl«cloe*d, aad clalatod in thla application tm ir> addition 
tw that 41*elo*ad in «aid pa rant application CO . ay duty co disclose all 
information Scnovn to am to bo material co patentability tfbloh bacazia available 
between *thT filing data of a* Id parent &pplleatlon(0) and the national or 
Interna Clonal filing dace oX thl« application) In ecizordutiaa with 37 C.F.U. 
I. 36. 



I fur char daolara that all atatoaant* mads herein of try ovn knowledge 
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to b* rrue; and further that till a a intt«o«acs vara made vlth tins Wuvwlodaa 
that willrui fa La* alit^cmvxica aol th» Ilk* 10 «*j&q *ea ptti\l.*h«til« Vy fin* «t 
ImprlBtfiMiic, «tf bo**, under i*fh<nn inoi of Title* 18 Of cha Unitad Scatea 
Cnria, and rhat audi vlllful false ata tenants ^payy^eopardlKa the validity of 
tha application or any pa taut iaaulns $ 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 90231 



SERIAL NUMBER 


FILING DATE 


FIRST NAMED APPLICANT 


ATTORNEY DOCKET NO. 




A/21/95 


Eduardo J. Moura 


7??S/?17(^7 



r 



L 



Lawrence Harbin 
1100 New York Avenue, N. W. , 
Suite 900 East Tower 
Washington D.C. 20005-3918 



_i 



EXAMINER 



Shick Horn 



ART UNIT 



PAPER NUMBER 



DATE MAILED: 



8/7/96 



Please find below a communication from the EXAMINER in charge of this application. 

. Commissioner of Patents 



Responsive to the proposed communication re the power of attorney 
filed 7/25/96 . 

The above communication, signed by Richard Fuller t 

has not been entered for the following reason. 

Effective September 4, 1992, 37 CFR 3.73(b) requires the Assignee 
of the entire right, title and interest to establish ownership by 
submitting to the Office documentary evidence of a chain of title 
from the original owner to the assignee or by specifying (e.g. 
reel and frame number, etc.) where such documentary evidence is 
recorded. In addition, the assignee of a patent application or 
patent must submit a statement specifying that the evidentiary 
documents have been reviewed and certifying that, to the best of 
assignee's knowledge and belief, title is in the assignee seeking 
to take the action. See Federal Register on July 6, 1992 (Vol. 
57, No. 129, 29634-29648), and in the Official Gaz ette on July 
28, 1992. 

Verlene Green 
SAE, Group 2600 
(703)305-4929 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Serial No. 
Filed: 
For: 



plication of: 
ants: Eduardo J. Moura, et al. 
08/426,920 

April 21, 1995 S~ 



Asymmetric Hybrid Access 
System arid Method 



AMENDMENT 



Examiner S. Ho 
Art Unit: 2603 



Date: July 31, 1996 




In r£pTyto the Official Action mailed April 3. 1996, £ ^ 
.please amend the above-identified application as follows : ? g g ^ 



TM THE ABSTRACT 



. 7° 



Please withdraw the original Abstract of the Disclosure on -o 
page 41. and substitute the new Abstract of the Disclosure, 
submitted herewith. 



TN THE SPECIFICATION 



Page 11, line 16, change "28" to --28J.--. 

Page 12,^line 2, change »28"_to ~2&1~; 

line 12 .^change "5"_to --26;-; and 
line 19, "change "5" to - -26- - - 

Page lS.^line 15? insert --a- after "which"j_ 
insert --is.-- after »or'^ 
line 16, insert after "3c"; and 

^line 19 .'insert -rthe-- before "HAS". 
•RT18132 09/2.6/96 08*26920 



;v>A920 



9 



'0? : 3975 180 202 

03 — lr.fi W 



234.00CR 

I4 1.00CR 
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page 19/ line 18 ' insert --no-- before "application"; 

line 19," after "direction" insert --, the state is 

idle.--; and ^ ^ 
* line 20, after "message" insert --from a client--. 

Page 21, line 14, change "allocation" to --available--. 

Page 23, line 13, change w 72a and 72b" (first occurrence) 
to --73a and 73b-- . 



Page 28, line 8, change "Mi" (first occurrence) to --Mi+1- 



Page 31, line 8, change "a" to --an--. 



IN THE CLAIMS 

Re-write claims 1, 5, 6, 15, 17, 19, 20, 24 and 25 as 
follows : 

(Amended) A hybrid access system for [connecting] 
communication with at least a single data processor [with] 
in a network, said system comprising: 

a local area network [ (LAN) system] which in cludes a 
shared medium ; 

a hybrid system manager [connected to said LAN system] 
in communication with said loca l area network for 
transmitting information over said share d medium and for 
interactively handling transfers of information the reover in 
accordance with a high speed downstream channel protocol and 
transfers of lower speed return information in accordance 
with an upstream channel protocol ; 
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dovmstream router [connected to said LAN system] in 
3 - Hon gaiH area network for transmitting 

camsaBl ^ ^ * 

information over said shared medium ; 

an upstream router [connected to said LAN system] in 

jjmui.irnr ^ local area network for receiving^^ 

information, ^aid-up a t r an n. r o uter M ttAudigg- u IIybridware$^ 



in 
oorvor i 



a broadcast unit connected to said downstream router^ 
hroadc^^ nrUt bei ng capable of point- to- multipoint 
hr-n^ricast links on said local area network ; 

a downstream channel [connected to) in ronwnunic^tipn 
with said broadcast unit for high speed trajism^ 
first medium on said high speed downstream chanrfel] to^aj- 



- loast i i ~inql n data 
shared meda.QTTT ; - 



in communication with said 



an independent upstream channel [connected to] in 
^ m ,ni ration with said upstream router, for transmission of 
^nfnr-mation from said data processo r [which operates] at a 
lower speed than ^nsmission of information on said 
downstream channel; 

at least a single remote link adapter [connected to] 
associated with said Hat-a processor and being in 
communication with sai 
and 



d upstream and downstream channels; 



[a corresponding] at least a single client data 
processor [connected to] in communication with said remote 
link a dapter. 

r mendedl The hybrid access system according to claim 
1, wherein said [LAN system] Toral area network includes a 
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> /? fX-AN j switch and ^l least uul o f-a- downstream router andean- 
^ ugj&rj^m router.. 



Claim 6, line 3, change "or" to -and--. 




- jtf f (Amended) . [A] In a wide area network that includes a 

host server, a plurality of remote clients, a headend 

facility, a high speed interface that connects said headend 

facility with said host server, and a high speed link for 

transferring downstream data packets, a method of providing 

high speed remote access [of a wide area network) .from any r ty 
. n , £ . . _ wnle- htjviorlC. 

of a plurality of client processors each connected to ^saich 

asymmetr i es [hybrid] network including high-speed downstream 

and lower-speed upstream channels controlled by a hybrid 

system manager and a router [server] , said method including 

the steps of : 

Said ioiVns4-rejLrNn c\nCL^n^.l 
prov,idang^a- downotr aa t n e hannel that is shared bv said 

pluralitv""of remote clients. 



providing at least one independent upstream channel 
that enables a t least one of said remote clients to transmit 
lower speed return data packets to said host server. 

issuing an upstream channel authorization request by a 
lower speed channel for an upstream data channel currently 
used by a particular client data processor, 

conducting login communications between the router 
[server] and the system manager, 

verifying authorized user status at the system manager 
[level] , 




authorizing specific upstream channel use by high speed 
downstream channel message, and 
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sending upstream data over an allocated lower speed 
upstream channel of the asymmetric [hybrid access) network. 



over 



~ vfj p a full -duplex asymmetric network co mmunication system 
fnr t-ransferrlpq inform ation between a host server and a 
plurali ty of remote clients over a shared medium and 
wherein said remote clients in clude respective remote 
link adapters f or receiving high speed downstream 
information fro m sajd host server over said shared medium 
and for transmitting lower s P e ^^^ g ^£^ at ^ 
an upstream channel tha t is independent of^jee^- 
^wns Liedm Uidinm i. an d wherein said network 
rnmnumication sy s tem includes a hybrid access system for 
providing interactive network s essions in downstream and 
npstrea'm-communic ation channels, a [A] method of 
transmitting data from an upstream transmit queue in an 
upstream transmitter node to a selected receiver node 
located at a receiving end , said method comprising the 
steps of: 

transmitting selected amounts of packet data from-a- 
-fegang mil queu i r in a first node to a second node wherein said 
second node includes ^a trancmi t queue- for transmitting 
acknowledgments to a receiver node, 

generating acknowledgments of packet data received by 
said second node, 

eliminating from the ^transmit queue of the second node 
packet data acknowledgments which are redundant of other 
packet data acknowledgments in said second transmit queue, 
and 
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* • 



Pi 



filling open transmit queue spaces with additional 
gack£t data^ 



f < Amended) . In a full -duplex asymmetric network 
communic ation system for transferring information between 
a host se rver and a plurality of remote clients over a 
shared medium and wherein said remote clients include 
respective remote link adapters for receiving high speed 
downstrea m information from said host server over said 
shared medium and for transmitting lower speed return 
informati on over an upstream channel that is independent 
or ^caid d o wnstream channel , and wherein said network 
communication system includes a hybrid access system for 
providing an interactive network session in downstream 
and upstream communication channels, a [A] method of 
dynamically setting remote link adapter power [level] 
levels 5jx [a] said hybrid access system, comprising the 
steps of: 



transmitting successive indications to a hybrid 
upstream router at selected different power levels, 

confirming receipt of a [first power level indication] 
selected one of said indications , 
and 



setting [the] a level of future transmissions to a 
power level associated with [confirmation of receipt] the 
selected indication . 

to 

(Amended) In a full-duplex asymmetric network 
communication system for transferring information from a 
host server and a plurality of remote clients over a 
shared medium and wherein said remote clients include 
respective remote link adapters for receiving high speed 
downstream information from said host server over said 
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^ared medium and for transmitting lower s peed return 
pF pa i d downafc ree ~ — J 



communication system includes a 



famner, and wher ein said nofworir 



g^aaTiVr, access fivstem for 
providing an interactive network^*/, j a n3 j n Ho^ cr^^ 

. and upstream communication channels, a [A] method of 

packet suppression in communication between first and 

second nodes in said communica tion system having 

respective first and second transmit and receive queues, 

in which information packets having headers are 

transmitted from said first node to said second node, 

comprising the steps of: 

loading [the transmit queue of said first node with} a 

first information packet into the transmit queue of 

first node : 

f — - 

loading a second information packet into [a] the 
transmit queue of said first node; 



checking the headers of said first and second 

J ffgj^g^ redundancy between 

^ ' caid firot and aceond head ere, suppressing one of said first 
and second information packets [, if the headers are the 
same] . ■ 




(Amended) In a ful l -duplex asymmetric network- 
communication s ystem for transferring in 



format ion from a 



host server and a plural ity of remote clients over a 
shared medium and wherein said remote clients 



:s include 



respective remote link adapte rs for rpreivina high speed 
downstream information f rom said host server over said 
shared medium and for tr a nsmitting lower speed return 
nfqrmation over an upstre am channel 



4? 



Eormatior 
of *ea*d- downs fc ' 



that is independenr 



*b. and wherein said network- 



communication system includes a hy brid arr^s* system for 
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^^nn^Mci y controlling the downstream and upstream in 
^fprflrtiw* network sessions, a [A] method of dynamically 
responding to detected quality levels in a communication 
channel, comprising the steps of: 

detecting a quality characteristic with respect to a 
selected communication channel from a selected group of 
quality characteristics each of which is defined by 
quantitative levels, ■ 

determining whether the quantitative level of the 
detected quality characteristic deviates with respect to a 
predefined norm, and 

dynamically switching to another communication channel, 

if sufficient deviation is determined. 

* — ■ / 

^23f (Amended) The method according to claim [25] J^wherein 
said group of quality characteristics includes time from 
last operability indication, signal to noise ratio, and 
error frequency. . . 



Insert new claims 26-74, as follows: 

/3 

--^j^l A network communication system including a server, 
a plurality of remote clients and an information 
distribution facility for distributing information signals 
to said remote clients, said communication system 
comprising: 



a downstream channel that is shared by said plurality 
of remote clients so as to enable said plurality of remote 



8 



to receive high speed data packets from said server 
clients to 

over a shared medium, 

at least one independent upstream channel for enabling 
at least one of said remote clients to transmit lower speed 
return data packets to said server, 

a hybrid access system including a network manager for 
interactively controlling both transfers of data packets 
from said server to said remote clients via broadcasts over 
said shared downstream channel in accordance with a high 
speed downstream channel protocol and transfers of lower 
speed return data packets from said remote clients to said 
host server over said independent upstream channel in 
accordance with an upstream channel protocol, said network 
manager being operable to provide full-duplex point- to- 
multipoixCcommunication between said server and said 
plurality of remote clients, and 

said hybrid access system further includes a server 
interface that enables communication with said server, a 
downstream router for enabling transmission of high speed 
data packets to said remote clients over said shared media 
and an upstream router for receiving return data packets 
from said remote clients. 

^n'etwork communication system as recited in claim^€" 
wherein said plurality of remote clients include remote link 
adapters and said downstream router couples said shared 
medium to establish a physical connection with said 
downstream channel and said upstream router couples said 
remote link adapters to establish a physical connection with 
said upstream channel. 

15 -fee. ^ 

jxi. '^k" network communication system as recited in claim >T 
wherein said independent upstream channel lies in a 
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,^M"r>n medium that is different from said downstream 
channel . 

l<tC network communication system as recited in claim 
wherein said- shared medium comprises a hybrid fiber coaxial 
cable and said remote clients physically connect in parallel 
to said hybrid fiber coaxial cable to receive simultaneously 
broadcasted data packets whereby to facilitate efficient 
sharing of resources at said distribution facility by said 
remote clients. 

^KT. ^ network communication system as recited in claims? 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said 
information distribution facility which, in turn, routes 
said data jpajckets to said server. 

/£rt>t- i7 

JK. ^*tC network communication system as recited in claim^-a*" 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to 
said server. 

^yz.^ JC network communication system as recited in claim^-fl^ 
wherein said at least one independent upstream channel 
comprises an independent lower speed channel transmitted 
over said hybrid fiber coaxial cable, and said upstream 
router receives said data packets transmitted by said at 
least one remote client over said independent upstream 
channel and routes said data packets to said server. 

>3 . ^JC network communication system as recited in claim^b 
wherein said distribution facility comprises a cellular 
broadcast facility, said shared medium comprises radio 
frequency broadcasts from said cellular broadcast facility, 
and said remote clients each comprise radio frequency 
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/3 




receivers for substantially simultaneously receiving data 
packets transmitted over said shared medium so as to provide 
sharing of resources at said distribution facility by said 
remote clients. 

network communication system as recited in claim^>3 
wherein said at least one independent upstream channel 
comprises a lower speed cellular return channel routed 
through said distribution facility. 

network communication system as recited in claim^b 
wherein said distribution facility comprises a satellite, 
said shared medium comprises a direct satellite broadcast 
and said remote clients includes a receiver for 
substantially simultaneously receiving information signals 
from said* broadcast so as to provide sharing of broadcast 
resources among said remote clients. 

^4T. \/K network communication system as recited in claim J^Sf 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to 
said server. 

yrf f^C network communication system as recited in claim^S" 
wherein each of said upstream and downstream channels lies 
in a communication medium selected from one of a CATV 
distribution network, a cell site, a radio transmitter 
station, a television transmitter station, a hybrid fiber 
coaxial cable network, an over-the-air wireless network, a 
direct broadcast satellite communication network and a 
telephone network. 

p*S\ h jC network communication system as recited in claim^2^ 
wherein said distribution facility comprises a television 
broadcast facility, said shared medium comprises radio 
frequency broadcasts from said television broadcast 

11 



H0000135 



facility, and said remote clients include radio frequency 
receivers for substantially simultaneously receiving data 
packets transmitted over said shared medium whereby to 
provide sharing of resources located at said distribution 
facility. 

y$. S <PC network communication system as recited in claim^S^ 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said 
information distribution facility which, in turn, routes 
said data packets to said server. 

9L&\? u ■ ■ 

^>o. ^JC network communication system as recited in claim ' 
wherein said at least one independent upstream channel 
comprises a PSTN network* that routes data packets 
transmitter-Jay. said at least one remote client directly to 
said server? 

4^ir /J 
yL. ^/ft network communication system as recited in claim,^6^ 

wherein said distribution facility comprises a radio 

broadcast facility, said shared medium comprises radio 

frequency broadcasts from said radio broadcast facility, and 

said remote clients include radio frequency receivers for 

substantially simultaneously receiving data packets 

transmitted over said shared medium whereby to provide 

sharing of resources located at said distribution facility. 

... J? 

#2. ^ network communication system as recited in claim 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said 
information distribution facility which, in turn, routes 
said data packets to said server. 

Jft . h X network communication system as recited in clairn^ 
wherein said at least one independent upstream channel 
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comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to 
said server. 

yT4 . A -*T network communication system as recited in claim^alf 
wherein said upstream channel protocol enables operation of 
said upstream channel at multiple speeds and said hybrid 
access system selectably controls speed of data transfers on 
said upstream channel so as to provide more effective 
utilization of channel bandwidth according to demand by 
respective remote clients communicating with said shared 
medium. 

JX- A Jt network communication system as recited in claim J^f 
wherein said upstream channel protocol enables operation of 
said upstream channel at multiple speeds and said hybrid 
access system- selectably controls speed of data transfers on 
said upstream channel so as to provide more effective 
utilization of channel bandwidth according to demand by 
respective remote clients communicating with said shared 
medium. 

J^* network communication system as recited in claim^*5 
wherein said upstream channel protocol enables operation of 
said upstream channel at multiple speeds and said hybrid 
access system selectably controls speed of data transfers on 
said upstream channel whereby to provide more effective 
utilization of channel bandwidth according to demand by 
respective remote clients communicating with said shared 
medium . 



J^i . {iC network communication system as recited in claim^^ 
.wherein said upstream channel protocol enables operation 
of said upstream channel at multiple speeds and said 
hybrid access system selectably controls speed of data 
transfers on said upstream channel so as to provide more 
effective utilization of channel bandwidth according to 
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demand by respective remote clients communicating with 
said shared medium. 

ft . -^network communication system as recited in claim^T" 
wherein said upstream channel protocol enables operation 
of said upstream channel at multiple speeds and said 
hybrid access system selectably controls speed of data 
transfers on said upstream channel so as to provide more 
effective utilization of channel bandwidth according to 
demand by respective remote clients communicating with 
said shared medium. 

i& network communication system as recited in claim^" 
wherein said distribution facility comprises a television 
broadcast facility, said shared medium comprises radio 
frequency broadcasts from said television broadcast 
facility, -and said remote clients include radio frequency 
receivers for substantially simultaneously receiving data 
packets transmitted over said shared medium so as to provide 
sharing of resources located at said distribution facility. 

^-ff network communication system as recited in clainy^ 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said 
information distribution facility which, in turn, routes 
said data packets to said server. 

yBl. ^network communication system as recited in claim^^ 
wherein said at least one independent upstream channel 
comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to 
said server. 

^4. In a split-channel asymmetric network communication 
system including a host server, a plurality of remote 
clients and a headend facility for distributing information 
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signals to said remote clients, a full-duplex packet 
delivery system comprising: 

a downstream channel that is shared by said plurality 
of remote clients for receiving high speed data packets from 
said host server over a shared medium, . 

at least one independent upstream channel that enables 
at least one of said remote clients to transmit lower speed 
return data packets to said host server, 

a hybrid access system including a network manager for 
controlling transfers of data packets from said host server 
to said remote clients via broadcasts over said shared 
medium in accordance with a high speed downstream channel 
protocol and for controlling transfers of lower speed return 
data packets from said at least one remote client to said 
host server over said independent upstream channel in 
accordance with an upstream channel protocol and in 
accordance with scheduling information transmitted on the . 
downstream channel, said network manager being further 
operable to provide full-duplex point-to-multipoint 
communication between said host server and said plurality of 
remote clients, 

said hybrid access system further including a backbone 

interface that enables connection with said host server, a 

downstream router for enabling transmission of high speed 

hn£ at ucrv-» 

data packets to said remote clients over said shared .-wedittr 
and an upstream router for receiving return data packets 
from said at least one of said remote clients, 

whereby said network communication system provides 
full-duplex interactive asymmetric communication in a 
session between said .host server and said plurality of 
remote clients over a charod co m munication mediu m. 

Aw. 
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^pf. The invention as recited in claim^S^ wherein said 
network manager schedules assignment of upstream channels 
for use by said at least one remote client in accordance 
with at least one of an upstream channel availability 
signal, a priority status signal, a shared/dedicated channel 
request signal, or a service level authorization signal. 

Jl 3<? 

The invention as recited in claim jrf wherein 
communication media for each of said downstream and said 
upstream channels is selected from at least one of a CATV 
distribution network, a cell site, a television transmitter 
station, a hybrid fiber coaxial cable network, an over-the- 
air wireless network, a direct broadcast satellite 
communication network and a telephone network 

ft V 

^5 . The ^lj^vention as recited in claim J& wherein said 
upstream 'Channel protocol enables operation of said upstream 
channel at multiple speeds and said hybrid access system 
selectably controls speed of data transfers on said upstream 
channel . 

A network communication system including a host, a 
plurality of remote users and an information distribution 
facility for distributing information signals to said remote 
users, said system comprising: 

a downstream channel shared by said remote users for 
receiving digital information signals transmitted from the 
host over a shared medium at a high speed, 

at least one independent upstream channel for 
permitting the remote users to transmit digital information 
to said host at a lower speed than the high speed on the 
downstream channel, 



a hybrid access system for interactively controlling 
transfers of digital information from said host to the 
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remote users via broadcasts over said shared medium in 
accordance with a high speed downstream channel protocol and 
for controlling transfers of digital information from said 
remote clients to said host at said lower speed over said at 
least one independent upstream channel in accordance with an 
upstream channel protocol, said hybrid access system being 
operable to provide full-duplex point-to-multipoint 
communication between said host and said remote users, and 

said hybrid access system further including an 
interface for connecting with the host, a downstream router 
for enabling transmission of high speed information to said 
remote users over said shared medium and an upstream router 
for receiving return information from said remote users. 



y&l . fiJC net^arlc "communication system as recited in claim^Stf 
wherein communication media for each of said downstream and 
said upstream channels is selected from one of a CATV 
distribution network, a cell site, a television transmitter 
station, a hybrid fiber coaxial cable network, an over-the- 
air wireless network, a direct broadcast satellite 
communication network and a telephone network. 

Jtt . ^-A network communication system as recited in claim Jzn 
wherein said upstream channel protocol enables operation of 
said upstream channel at multiple . speed and said hybrid 
access system selectably controls speeds of data transfers 
on said upstream channel. 

A network communication system including a host server, 
a plurality of remote clients and a headend facility for 
distributing data packets to said remote clients, said 
system comprising: 
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a downstream channel that is shared by said plurality 
of remote clients for receiving high speed data packets from 
said host server over a shared medium, 



at least one independent upstream channel that permits 
said remote clients to transmit lower speed return data 
packets to said host server, 

a hybrid access system including a network manager for 
controlling transfers of data packets from said host server 
to said remote clients via broadcasts over said shared 
medium in accordance with a high speed downstream channel 
protocol, and for controlling transfers of lower speed 
return data packets from said remote clients to said host 
server over an independent upstream channel located on a 
physical medium that is different from shared medium of said 
downstream-channel, said upstream communication channel 
being assigned in accordance with an upstream channel 
protocol and scheduling information transmitted on the 
downstream channel, said network manager being further 
operable to provide full-duplex point-to-multipoint 
communication between said host server and said plurality of 
remote clients, 

said hybrid access system further including a backbone 
interface that enables connection with said. host server, a 
downstream router for enabling transmission. of high sgeed 
data packets to said remote clients over said s ha r e d ^ - ined [a- 
and an upstream router for receiving return data packets 
from said remote clients. 



^o. The network communication system as recited in claim Jr*f* 
wherein said hybrid access system effects control of 
assignment of upstream channels to said remote clients in 
accordance with scheduling information including a dedicated 




18 



H0000142 



or shared channel request signal, a channel availability 
signal, a priority status signal or class of service. signal . 



+1 tr 

/(\. network communication system as recited in claim^etf 
wherein communication media for each of said downstream and 
said upstream channels is selected from one of a CATV 
distribution network, a cell site, a television transmitter 
station, a hybrid fiber coaxial cable network, an over-the- 
air wireless network, a direct broadcast satellite 
communication network and a telephone network. 

41 ^ 0 

/Tl. network communication system as recited in claim / 6l' 
wherein said upstream channel protocol enables operation of 
said upstream channel at multiple speeds and said hybrid 
access system selectably controls speed of data transfers on 
said upstream channel. 

J<s. A client-server system including a split-channel 
asymmetric network for enabling multiple users to share 
information, said system comprising: 

a host server, 

a plurality of remote users, 

a distribution facility for distributing information 
signals to said remote users, 

a downstream channel that is shared by said plurality 
of remote users so as to enable said plurality of users to 
receive high speed data packets from said host server over a 
shared medium, 

at least one upstream channel that is independent of 
said downstream channel for enabling said remote users to 
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transmit return data packets to said host server at a lower 
speed than a data packet rate transmitted in said downstream 
channel, 



a hybrid access system for interactively controlling 
both transfers of data packets from said host server to said 
remote users via broadcasts over said shared medium in 
accordance with a high speed downstream channel protocol and 
transfers of lower speed return data packets from said 
remote users to said host server over an independent 
upstream channel in accordance with an upstream channel 
protocol, said network manager being operable to provide 
full -duplex point -to-multipoint communication between said 
host server and said plurality of remote users in an 
interactive session wherein transmission of upstream 
informations controlled, in part, by control information 
transmitteff-over said downstream channel, and 

said hybrid access system further including a host 
interface that enables communication with said host server, 
a downstream router for enabling transmission of high speed 
data packets to said remote users over said shared medium 
and an upstream router for receiving return data packets 
from said remote users . 

JA. In combination with a multi-user computer system 
including at least one host computer and a plurality of 
remote clients, the improvement comprising: 

a packet distribution facility connected with said host 
computer for distributing data packets from said host 
computer to said remote clients, 

a downstream channel that is shared by said plurality 
of remote clients so as to enable said plurality of remote 
clients to receive high speed data packets from said host 
server over a shared medium, 
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at least one upstream channel that is independent of 
said downstream channel for enabling said remote clients to 
transmit return data packets to said host server at a speed 
that is lower than a data packet rate transmitted in said 
downstream channel, 

a hybrid access system including .a network manager for 
interactively controlling both transfers of data packets 
from said host server to said remote clients via, broadcasts 
over said shared medium that communicates with said 
plurality of remote clients in accordance with a high speed 
downstream channel protocol and transfers of lower speed - 
return data packets from said remote clients to said host 
server over said independent upstream channel in accordance 
with an upstream channel protocol, said network manager 
being operable to provide full-duplex point -to-multipoint 
communication^ between said host server and said plurality of 
remote cl rents, and 

said hybrid access system further including a 
downstream router for enabling transmission of high speed 
data packets to said remote clients over said shared medium 
and an upstream router for receiving return data packets 
from said remote clients. 

5^ 

In combination with a CATV broadcast transmission 
facility including a shared medium downstream channel that 
is shared by a plurality of remote clients to receive high 
speed data packets from a host server, the improvement 
comprising: 

respective RLA devices associated with said remote 
clients that are connected with said shared medium and tuned 
so as to receive high speed transfers of data packets for 
conveyance to said remote clients, 
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at least one independent upstream channel that enables 
said remote clients to transmit lower speed return data 
packets to said host server, 



a hybrid access system including a network manager for 
interactively controlling both transfers of information data 
packets from said host server to said remote clients via 
broadcasts over said shared medium that communicates with 
said plurality of remote clients in accordance with a high 
speed downstream channel protocol and transfers of lower 
speed return data packets from said remote clients to said 
host server over said independent upstream channel in 
accordance with an upstream channel protocol, said network 
manager being operable to provide full-duplex point-to- 
multipoint communication between said host server and said 
plurality^!" remote clients in an interactive session 
wherein transmission of upstream information is monitored or 
controlled, in part, by control information transmitted 
through said downstream channel, and 

said hybrid access system further including an 

interface that enables connection with said host server, a 

downstream router for enabling transmission of high speed 

t a / u 

data packets to said remote clients over said sharedjmedis- 
and an upstream router for receiving return data packets 
from said remote clients, 

whereby said improvement acts to provide fuj^-gu^le^ <$ ZarvL ^. 
K interactive a «ssion ( Je^le^^^^ 

^ . - ii o at oci - vyr and - a plurality of remote. c lLents through - a CATV - 
<5L L » netwogl f over a char ed communication medium -. 



^ 3 ~tW . • £ t- 

\ ^ network communication system as recited in claim^&S 

wherein communication media for each of said downstream and 
said upstream channels is selected from one of a CATV 
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distribution network, a cell site, a television transmitter 
station, a hybrid fiber coaxial cable network, an over-the- 
air wireless network, a direct broadcast satellite 
communication network and a telephone network. 

-^network communication system as recited in claim^W 
wherein said upstream channel protocol enables operation of 
said upstream channel at multiple speed and said hybrid 
access system selectably controls speeds of data transfers 
on said upstream channel. 

/ £6. In combination with a television signal broadcast 
facility, the improvement comprising: 

a host computer, 

a pluraJLity of remote clients, 

a packet distribution facility connected with said host 
computer for distributing data packets from said host 
computer to said remote clients, 

a downstream channel that is shared by said plurality 
of remote clients so as to permit said plurality ^of ^remote 
clients to receive high speed data packets from s a'id h o st ■ ^ ^ 
- e e rvor - over a shared medium, 



at least one upstream channel that is independent of 
said downstream channel for enabling said remote clients to 
transmit return data packets to said host server at a lower 
•speed than a data packet rate transmitted in said downstream 
channel , 

a hybrid access system including a network manager for 
controlling transfers of data packets from said host server 
to said remote clients via broadcasts over said shared 
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medium in accordance with a high speed downstream channel 
protocol and for receiving transfers of lower speed return 
data packets from said remote clients to said host server 
over an independent upstream channel in accordance with an 
upstream channel protocol, said network manager being 
operable to provide full -duplex point- to-multipoint 
communication between said host server and said plurality of 
remote clients, and 

said hybrid access system further including a 
downstream router for enabling transmission of high speed 
data packets to said remote clients over said shared medium 
and an upstream router for receiving return data packets 
from said remote clients. 



remote clients, the improvement comprising: 

a packet distribution facility connected with said host 
computer for distributing data packets from said host 
computer to said remote clients, 

a downstream channel that is shared by said plurality 
of remote clients so as to enable said plura^ty^of^ejmote^ 
clients to receive high speed data packets from ^said host 
- a e irv e r over a shared medium, 

at least one upstream channel that is independent of 
said- downstream channel for enabling said remote clients to 
transmit return data packets to said host server at a lower 
speed than a data packet rate transmitted in said downstream 
channel , 

a hybrid access system including a network manager for 
controlling both transfers of data packets from said host 
server to said remote clients via broadcasts over said 
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shared medium in accordance with a high speed downstream 
channel protocol and transfers of lower speed return data 
packets from said remote clients to said host server over an 
independent upstream channel in accordance with an upstream 
channel protocol, said network manager being operable to 
provide full-duplex point-to-multipoint communication 
between said host server and said plurality of remote 
clients, and 

said hybrid access system further including a 
downstream router for enabling transmission of high speed 
data packets to said remote clients over said shared medium 
and an upstream router for receiving return data packets 
from said remote clients. 



pv. In an asymmetric network communication system including 
a host server and a plurality of remote clients wherein 
respective remote clients have associated remote link 
adapters that operate in accordance with predefined 
downstream and upstream protocols, said system including: 

a headend facility that distributes information 
signals, 

a downstream channel that is shared by said plurality 
of remote clients so as to permit said plurality of remote 



clients to receive ^high information signals from said host 
server over a shared medium, 

at least one upstream channel that is independent of 
said downstream channel to enable at least one of said 
remote clients to transmit return information signals to 
said host server at a lower speed than said information 
signals transmitted over said downstream channel, 



si 
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a hybrid access system for controlling transfers of 
information signals transmitted from said host server to 
said remote clients over said shared medium in accordance 
with said downstream protocol and for monitoring 
communication over said independent upstream channels 
thereby to provide interactive communication between said 
host server and at least one of said plurality of remote 
clients over said downstream and upstream communication 
channels, and 

said hybrid access system further including a backbone 
interface that enables connection with said host server, a 
downstream router for enabling transmission of high speed 
information to said remote clients over said shared media, 

whereby said asymmetric network communication system 
provi^ejs^ Ju^^(^^ex^interactive asymmetric communication 
between ^, hoot server and said at least one of said 
plurality of remote clients in a shared medium environment. 



network to provide full-duplex communication, said system 
including a host server and at least one remote client that 
has a remote link adapter operating in accordance with a 
high speed downstream and a lower speed upstream protocol, 
said packet delivery system comprising: 

a downstream channel that is shared by said at least 
one remote client- so as to enable said at least one remote 
client to receive high speed data packets from said host 
server over a shared medium, 

at least one independent upstream channel that enables 
said remote client to transmit lower speed return data 
packets to said host server, 




A packet delivery system for use in an asymmetric 
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a hybrid access system ■ includin g. for controlling 
transfers of data packets from said host server to said 
remote client over said shared medium in accordance with 
said downstream channel protocol and for monitoring 
communication over said independent upstream channel thereby 
to schedule upstream communication in accordance with 
predefined rules, and 

said hybrid access system further including an 
interface that enables connection with said host server and 
1 3 <f(rt5i treain router for enabling transmission of high speed 
CA -crtrar packets to said remote client over said shared media. 

<K ^packet delivery system as recited in claim,^ wherein 

said hybridjiccess system effects control of assignment of 
upstream channels to said remote client so as to assign 
either a shared channel or dedicated channel to a remote 
client . 

^ ^ packet delivery system as recited in claim 

wherein said hybrid access system effects switching of 
channel assignments among said remote client between shared 
and dedicated upstream channels. 

r 

^4. The method as recited in claim jrf further including the 
step of providing said independent upstream channel on a 
medium different from "a physical medium of said downstream 
channel . 



REMARKS 



Claims 1-6, 15, 17, 19-20 and 24-25 remain in the 
application for reconsideration. New claims 26-74 are being 
added for additional consideration. Applicants' counsel has 
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exercised care so as to avoid the introduction of new matter 
in contravention of 35 U.S.C.§132. 

Informalities 

Regarding the information disclosure statement, 
applicants hereby provide copies of missing references; 

USP 4,894,789 to Yee 

USP 4,987,486 to Johnson et al. 

USP 5,014,125 to Pocock et al. 

USP 50051,822 to Rhodes 

USP 5,093,718 to Hoarty et al. 

In terms of relevance to the claimed subject matter, 
the above areTerences disclose video -on -demand systems, or 
the like, which do not teach the combination of elements 
claimed in this application, and in respect of particular 
claims, the above references do not disclose a hybrid access 
system or network manager that establishes and manages 
network sessions for transmitting packetized data and the 
like over asymmetric forward and return channels operating 
at different speeds. In addition, none of the above 
references appears more relevant than the art cited and 
applied by the examiner. 

A PTO form 1449 listing these references is attached. 

We have also reviewed the lengthy specification and 
have corrected minor typographical errors, as requested. 

A supplemental declaration is also attached to address 
the examiner's objections to the initialed interlineations 
appearing in the original application (Fig. 7 and claim 1) 
and to address the amended and new claims introduced herein. 
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Regarding the suggested Sec. 112, second paragraph, 
discussion of claims 1, 5, 17 and 19, we've made certain 
amendments touching the examiner's concerns. We also made 
other changes in an effort to particularly point out and 
clearly define the invention over the art. 

Rejection Under 35 0.S.C. 5102(b) 

Substantively, the examiner has rejected claims 17, 19, 
20 and 24-25 under 35 U.S.C. Sec. 102(b) as being 
unpatentable over McMullan, Jr. et al. As discussed herein, 
we traverse this rejection on the basis of certain 
amendments to the claims and for reason that McMullan Jr. , 
et al. (hereafter "McMullan") does not exactly disclose 
"each and every" element or the technical substance of the 
claims as.'^fiey previously stood and as currently amended. 
We explain below. 

There appears to be a fundamental mistake as to what 
McMullan shows. For a reference to become statutory under 
Sec. 102, it must disclose "each and every" element of the 
claimed invention. Otherwise, it can only be applied under 
Sec. 103. Clearly absent from McMullan, even before making 
any amendment, is the provision of an acknowledgment queue 
located at a 11 transmitting node" of the network. Instead, 
McMullan deals with .multiple message queues located at a 
"receiver node" that are simultaneously routed to message - 
queues also located at the receiver node. It is stated in 
the Official Action, for example, that McMullan recites "the 
message queue for buffering the data packets for 
transmission to a system manager and filtering out prior 
transmission to the system manager by matching address and 
discarding duplicate data ..." Perhaps it was not clear 
that the invention, as claimed, places the acknowledgment 
queue at a transmitting node. This is clearly different 
from what McMullan discloses. For this reason, among 
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others, McMullan does not show the same kind of redundancy 
filtering that is performed by the claimed invention. 



Further, there is another distinction that disqualifies 
McMullan as a reference under Sec. 102. McMullan does not, 
for example, discard redundant "information" packets. ^ 
Instead, he discards information that is duplicative of 
other information which a device has previously sent to a 
message queue. This is clearly different from suppressing 
the transmission of redundant packets about to be 
transmitted a transmit queue, as claimed. For instance, at 
col. 29, line 49, of McMullan it is stated that if "a 
matching terminal address is found, then the duplicate 
[information] will be discarded." The "terminal address" 
here refers to the address in the queue associated with the 
device. McMuMan, at col. 30, line 1, further indicates that 
device information is formed into packets and then forwarded 
to a "system manager." All of this activity occurs at the 
receiving end of the system— and not in preparation of 
transmission of non-redundant data packets. Thus it is 
abundantly clear by the description at col. 30, lines 8-16, 
that McMullan simply provides for removal of packets at the 
receiving end after receipt of an acknowledgment, and not 
the removal of a redundant contained in a transmit queue. 

Quite distinctively, the present invention deals with 
suppression (removal) of messages at a transmit queue prior 
to their being actually transmitted. Queuing the packets 
(or acknowledgments) prior to transmission introduces some 
latency in the transmission path but overall throughput is 
improved in noisy channels. In operation, information 
contained an acknowledgment received at the transmitting end 
is analyzed to determine whether the content of a soon- to- 
be- transmitted packet was earlier received or acknowledged. 
This is evident when operating in TCP/IP sessions where the 
present invention accounts for sequence numbers to assess 
redundancy in data packets since new acknowledgments that 
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contain additional information that may supersede prior 
acknowledgments. If the content was already acknowledged, 
the packet (or acknowledgment) is suppressed to make room 
for other packets to enter the transmit queue. This scheme 
is not shown or taught by McMullan. 

Although the examiner has also applied McMullan to 
claim 19, we find nothing in McMullan and the examiner has 
pointed to no specific disclosure therein, as required by 37 
CFR 1.106(b), pertaining to the deployment of a power 
calibration scheme in an interactive network environment. 
In addition, we do not find disclosure of successive 
"transmission of . . . different power levels," "confirming 
of receipt of [power level] indications," or "setting . . . 
of power levels," as recited in the claims. Also, no 
routers are disclosed in McMullan. In contrast with the 
claim language, the power calibration techniques set forth 
at cols. 45-46 of McMullan are "manually" initiated, rather 
than being "dynamically" performed, as recited in claim 19. 
For these reasons, and others, McMullan is clearly 
inadequate as an anticipatory reference under 35 U.S.C. Sec. 
102(b). Accordingly, the rejection must be withdrawn. 

We also assert that McMullan cannot properly be applied 
to claim 24 or 25 under 35 U.S.C. Sec. 102(b). Apart from 
the lack of deployment in McMullan of an interactive network 
session, as suggested in the patent claims, there is further 
no showing of "detecting a quality characteristic," 
determining whether the . . . detected quality 
characteristic deviates" or "dynamically switching to 
another communication channel" based on a detected quality 
characteristic (e.g., feedback control). McMullan, on the 
other hand, simply describes pre-programmed clock switching 
of channels at selected times, e.g., 6:00 p.m. and 4:00 
a.m., is not responsive to a detected "quality 
characteristic." In other words, McMullan 's "power 
management" scheme is static and calibration occurs under 
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operator control, rather than being dynamically and 
automatically performed. Claim 24 further supports these 
distinctions by calling for switching based on "last 
operability indication, n "signal to noise ratio" and "error 
frequency. " 

The invention defined by claim 17 and 19 operates in 
full-duplex mode using protocols with dynamic, real-time 
feedback mechanisms. No comparable operation is found in 
McMullan. We note that the McMullan system has little, if 
any, need to provide real-time interactive session-type 
network connectivity since it simply responds by fulfilling 
"orders" given by a remote terminal to download a file. 

To summarize generally, with respect to the elements of 
the claims,— McMullan does not anticipate the invention, as 
required under Sec. 102(b), because it lacks one or more of 
the features: (i) asymmetric communications, (ii) dynamic or 
automatic switching of channels based on power levels or 
quality characteristics, (iii) full-duplex interactive 
session- type network connectivity with remote user by 
simultaneous control of downstream and upstream 
communications and (iv) receiving acknowledgments at the 
transmit queue. 

Rejection Under 35 U.S.C. 5103 

The examiner has rejected claims 1-6 and 15 under 3 5 
U.S.C. Sec. 103 as being unpatentable over Litteral et al. 
("Litteral") in view of Wheeler et al. ("Wheeler") . In 
summary, this rejection should also be withdrawn because the 
combined disclosures of Litteral and Wheeler with respect to 
recited elements of claims 1-6, 15 and new claims 26-74 do 
not teach or suggest (i) use of a "shared medium" between a 
distribution facility (headend or central office) adapted 
for point- to-multipoint communication between a host and 
multiple clients/users in conjunction with a network manager 

32 



1 



or hybrid access system to manage or assign channels or 
bandwidth in order to provide efficient user of resources to 
support a greater number of users (this differs from the 
point-to-point architecture of ADSL networks where multiple 
users are reached by multiplexing (Litteral, Fig. l) , (ii) 
use of an "independent" asymmetric upstream channel that is 
"loosely" coupled with or controlled by the high speed 
downstream channel, such as by assignment of different 
protocols or packet data rates by a hybrid access system or 
a network manager (this is critical to attaining efficient 
use of the upstream channel), (iii) providing selectable 
control of speed on the lower speed return (upstream) 
channel to afford efficient use of bandwidth according to 
bandwidth demand and data type (e.g., text, audio, video) 
(this aspect particularly relates to claims 30, 32, 39, 42 
and 44-47 1 where the upstream return channel is routed back 
to a headend facility for subsequent routing to the server) , 
(iv) use of a hybrid access system or network manager to 
establish interactive session-type (real time, two-way) 
network communication between a host and a client/user 
(e.g., providing loose coupling between downstream and 
upstream channels to manage the flow of information in each 
direction based on user or server requests rather than just 
providing "ordering data" as described at col. S of 
Litteral), (v) use of a network manager or a hybrid access 
system for scheduling assignment of an upstream channel to a 
remote client/user in accordance with scheduling information 
including priority status, shared/dedicated channel request 
signal, service authorization or the like, (vi) use of 
different physical media (cable or wireless optical, 
electrical, electromagnetic, etc.) for upstream and 
downstream channels, or (vii) other features, aspects and 
advantages provided by the combination of these features. 

As indicated above, the initial application claims have 
been amended to recite important distinctive features which 
succinctly point out and clearly define the invention over 
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the applied art. A major difference between the invention, 
as now claimed, and any combined teachings of Litteral and 
Wheeler lies in nature of the network interconnecting the 
host and the remote clients. The -shared medium- (e.g., 
LAN system) of the claimed invention provides point -to- 
multipoint distribution of information to remote clients 
whereas Litteral discloses an ADSL network, which has a 
point-to-point architecture. 

As described below, the claimed differences provide 
other structural and operational differences which are 
reflected in the primary independent claims, as well as, in 
multiple dependent claims for which patentability stands 

alone. 

UtiliUTion of the claimed point -to -multipoint "shared 
medium" architecture, for example, is critical to attaining 
efficient utilization of system resources (e.g., substantial 
increases in the number of users for a given amount of 
hardware) , attaining reliable information transfers by 
providing alternative routes (e.g., alternate switching of 
clients among different logical channels on the same shared 
(eg., common) medium), improving tolerance to noise and 
other disturbances, providing multiple speeds of operation 
on the upstream channel when managed by a signal transmitted 
over the common medium, providing modular growth and 
scalability with minimum incremental equipment costs, 
affording flexible control of upstream traffic through 
various classes of service or client bandwidth demand, 
enabling the use of bandwidth of other idle client devices 
connect to the shared medium, and more. These aspects of 
the present invention cannot readily be attained using the 
point-to-point ADSL architecture of Litteral (Wheeler was 
cited only for' its disclosure of routers). 

Litteral describes a "video-on-demand" system enabling 
a user to "order" video programming by issuing requests over 
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"local loop" of a PSTN or dedicated ISDN network and 
receiving video information from a video provider over an 
ADSL network. (Col. 6, lines 3-14). Litteral's improvement 
relates to providing real-time control of video programming 
(col. 4, lines 30-34) and use of a video storage buffer 42 
(Fig. 2) to provide VCR-type control of video (e.g., pause, 
slow motion, forward, reverse, etc. by the subscriber (col. 
5, line 28-35, col. IX, lines 1-8). A "packet data 
network" is even suggested as a means for carrying order 
data (col. 6, lines 18, 35) and the subscriber local loop 
may include "a standard tip and ring telephone pair, a fiber 
optic cable or a coaxial cable" (col. 6, lines 29-30). The 
kind of video control includes scheduling data transmitted 
from the subscriber to the central office via telephone 
(col. 5, line 21). Wheeler, although cited for its 
disclosure, -of .routers, discloses a share "platform" as 
opposed tcf~a shared medium that distributes information via 
telephone lines (col. 5, lines 32-35). Connectivity between 
the central server and end users is established via the 
routers mentioned by the examiner. See col. 6, lines 23-35. 
Devices within the Wheeler system connect via a conventional 
LAN network. 

As known in the art, systems like Litteral are not 
"interactive" in the real-time sense. A user simply 
"orders" a selection via a low speed channel, e.g., via 
telephone, and a video archive simply sends the information 
via a high speed channel. While this mechanism is 
asymmetric, the two-way communication is not conducted in a 
real-time session where a network manager or hybrid access 
system manages or coordinates upstream and downstream 
transmissions in terms of channel assignments, service level 
authorizations, switching between shared and dedicated 
channels, fulfillment of channel requests and the like. 
Litteral alludes to a "network session" at col. 7, line 61- 
62 (placed in quotes) but his system obviously is not 
conducted in a manner where interactive communication is 
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managed by a network manager or the like. In each direction 
of the Litteral's purported "session, M respective 
communication paths, although asymmetric, are completely 
independent from each other lacking any intervention or 
supervision by a network manager, as claimed, to establish 
and maintain a* user session with a server, as claimed, and 
do not occur over a shared medium. Even the upstream 
channel of Litteral's remote control unit 130 connection 
with the ADSL network (Fig. 2, col. 11, lines 1-8) fails to 
disclose any control by a network manager as discussed 
above . Important to distinguishing the claimed invention 
over the art is that Litteral transmits all upstream control 
data and all downstream video information on a dedicated 
loop between the subscriber and the central office. In 
other words, there is no "shared medium" in Litteral's path 
between the subscriber and central office. 

It is stated at page 7 of the examiner's comments that 
Fig. 2 of Litteral shows a "network management system" that 
"anticipate [s) the system manager connected to the LAN." We 
believe that use of the term "anticipate" is inappropriate 
here since the analysis is to be conducted under Sec. 103, 
and not Sec. 102. Nevertheless, Litteral's purported 
network management system 28 fails to attain items (ii) , 
(iii) , (iv) , (v) and (vi) mentioned above since, among other 
things, Litteral's ADSL network has a point-to-point 
architecture, e.g., has a spoke and hub configuration. Each 
use has a dedicated line to the central office. In fact, 
any suggestion that Wheeler's routers may be combined with 
Litteral point-to-point system seems a bit ambiguous since 
Litteral's connection is via dial-up on a dedicated line 
thereby obviating the need for a routing function. Use of 
dedicated line cannot motivate or suggest the use of 
routers. They are conflicting rather than supplementary 
thereby defeating the legal basis for prima facie 
obviousness. See §2143.01, MPEP. 
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Equally ambiguous is the reference to the Litteral 's 
satellite dish of Fig. 1 as a teaching of "broadcasting" 
stated at page 7 of the examiner's comments. Is Litteral 
concerned with satellite broadcasting or was placement of 
satellite dish in drawing figure merely "window dressing?" 
No client devices in the Litteral system seem to be 
communicating over a shared satellite broadcast signal. 

We also fail to see the relevance of the infrared 
remote control mentioned at page 7 of the examiner's 
comments to management of sessions, channel assignment and 
the like over a shared medium since, the infrared remote 
control is also point-to-point and limited to one device at 
a time. 

FurtnerT 'Litteral's Network Manager 28 appears to be 
employed to control the digital cross-connect switch 24 for 
establishing the point-to-point connections by multiplexing. 
On the other hand, the point-to-multipoint architecture of 
the shared or common medium of the claimed invention enables 
broadcasts to, addressing of and management of multiple 
clients connect "in parallel" to a common medium whereby to 
achieve the critical advantages stated above. 

In view of the above, we believe that it is readily 
apparent that Wheeler cannot be combined with Litteral to 
support an obviousness -type rejection under Sec. 35 U.S.C. 
103. Considering what was to be achieved by the invention, 
as stated in items (i) through (vi) above, we hardly doubt 
that that combination alone, {e.g., ADSL technology and 
router technology) would have been of any benefit in leading 
a person of "ordinary" skill to achieve the recited 
structural and functional attributes of the invention, as 
defined by the present claims. In considering the invention 
as a whole (as required by Sec. 103), no grounds of 
obviousness can be supported on the basis of the applied 
art . 
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We also considered the other cited art and reached the 
same conclusion. 

On the basis of the foregoing, reconsideration and 
early allowance is respectfully requested. Applicants' 
counsel stands ready to assist the examiner in resolving any 
issue regarding the claim language by telephonic or personal 
interview. 

A request for an automatic one-month extension of time 
is hereby requested. Please charge any excess fees in 
connection with this response not otherwise provided upon 
submission to Cushman Darby & Cushman deposit account no. 
03-3975 to the order of 7225/217537. 

t - 

Respectfully submitted, 
CUSHMAN DARBY & CUSHMAN 

Timothy Loomisr^keg. No. .37,383 
Lawrence Harbin, Reg. No. 27,644 
Cushman Darby & Cushman 
1100 New York Avenue, Suite 900 
Washington, D.C. 20005-3918 
(202) 861-3716 (202) 861-3000 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of ^ 
Applicants: Eduardo J. Moura, et al 
Serial No.: 08/426,920 ^- 
Filed: April 21, 1995 



Group Art Unit : 2£<33 
Examiner : S . Horn 




For: Asymmetric Hybrid Access 
System and Method — 



August 16, 1996 



* * * * 



AMENDMENT 



Honorable Commissioner of Patents 

& Trademarks 
Washington, D.C, 20231 



Sir, 



Please amend this application as follows: 




IN THE SPECIFICATION 

Page 9, line 1, change "third" to --f ourt h--; 

line 3, change "first and second" to --se cond a nd 

third--; 




Page 11, line 15, change "20" to --2CT--. 



Page 15, line 14, change "Figure" to --Figures--; 

line 19 r change "5"_to - -JJLz ' ; 

line 21," change "5" to --26--; and 

line 23, *~ change "Figure" to -- Figur es-- . 

Page 24, line 9, change "relays" to --delays--; 

line 14 f change "searching" to - - SEARCHING- - ; change 
"stable" to - - STABLE - - ; 



H0000165 



L 



Serial No. 08/426,920 - Moura, et al 

line 15, change "In stable" to --In the STABLE--; 

line 17, change "searching" to - -SE ARCHI NG- - ; 

line 18, change "searching" to - -SEARCHING- - ; and 

line 21, change "a stable" to --the STABLE- - . 

Page 25, line 23, change "prior" to --subsequent--. 

Page 28, line 6, change "last" to --next--. 

Page 29, line 11, after "to a" insert --single--; and 

line 12,^" after "ten packets," insert --at a selected 

frequency F--. ; 

Page 30, ^line 10, after "state" insert - - (N0N_RESP) ; 

--line 20, insert --F- -"after "frequency"; and 

line 23, insert --F-- after "frequency". 



~^ Page 31, line 16, after "credit indication" insert -4 code D 

/ _ fc indicating a dedicated channel at frequency F--. 



REMARKS 

Reconsideration and allowance of this application are 
respectfully requested. 

By this amendment, the specification is amended to 
correct minor typographical and grammatical errors. No new 
matter is added by this amendment. 
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Applicants respectfully submit that this application is 
in condition for allowance, and an early Action allowing the 
claims is solicited. 

Respectfully submitted, 
CUSHMAN DARBY & CUSHMAN, L.L.P. 



By: 



Lawf&tSse Harbin 
Reg. No? 27,644 



1100 New York Avenue, Suite 900 
Washington, D.C. 20005-3918 
Tel: (202) 861-3000 
Fax: (202) 861-3716 
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PCT/US96/05453 
Hybrid Networks, Inc. 



Statement Under Article 19(1) 



New claims 1-21 better define the invention over prior art references of Litteral et al. and 
Wheeler et al. In particular, the new claims characterize the invention as including a network 
manager (e.g., hybrid access system) that utilizes a point-to-multipoint shared medium 
architecture over which a host server communicates with a plurality of remote clients in an 
asymmetric and interactive communication network. This differs from the point-to-point ADSL 
bridge architecture (e.g., hub and spoke structure) of Litteral et al. that requires dedicated links 
between the ADSL bridge and each remote client. Alternatively, a "shared media" system 
permits multiple users to share common headend resources through a "parallel" or over-the-air 
coupling. It is noted that Wheeler et al. disclose a medium that is locally shared (e.g., a 
conventional LAN), as opposed to a host-to-remote shared medium, but even Wheeler et al.'s 
medium lacks both asymmetry operation and a network manager having the claimed structure to 
provide the claimed functionality. 

Specific functionality provided by the shared medium architecture enables a network manager to 
provide more efficient sharing of resources and scalability in number of clients, interactive 
management of downstream and upstream data flow, switching between shared and dedicated . 
logical upstream channels to better match bandwidth demand, assignment of optimum speeds of 
upstream data rate to respective clients (e.g, bandwidth on demand) based on available upstream 
bandwidth, as well as, other advantages. Such shared medium architecture for providing split- 
channel asymmetric interactive full-duplex communication in which remote clients essentially 
are connected in parallel is not disclosed in any of the cited references. 

Apart from differences mentioned above, new claims 22-26 define other features of the 
invention over McMullan et al. In particular, McMullan et al. fail to show a transmit queue at 
that transmitting end which enqueues data packets (or acknowledgments) from which redundant 
packets (or acknowledgments) about to be transmitted are removed from the transmit queue 
before they are actually transmitted in accordance with acknowledgments received from a 
transmitter located at a receiving end. McMullan et al. merely show suppression operations at a 
receiving end and not interactivity between a transmitting and receiving end to remove 
redundancy of information in a transmit queue. Also, McMullan et al. do not show use of such 
suppression techniques in a shared medium point-to-multipoint environment as provided by the 
new claims. Aside from the absence of an interactive network McMullan et al. also do not show 
"dynamic" calibration of power based on "successive" transmission of different power levels as 
recited in new claim 23. Instead, McMullan et al. show "manual" power calibration. Further, 
McMullan et al. do not disclose feedback control of power or other parameters based on a quality 
characteristic such as a "last operability indication", "signal-to-noise ratio" or "error frequency" 
as recited in claim 26. 



H0000173 



i 



IN THE UNITED* STATES PATENT AND. TRADEMARK OFFICE 

In re PATENT APPLICATION of 

Applicants: Eduardo J. Moura, et al Group Art Unit : 2603 
A PP ln. No. 0-8/426,920 Examiner: S. Horn 

■ Filed: April 21, 1995 

For: Asymmetric Hybrid Access 
System and Method 

August 16, 1996 

* * * * 

rP » M T W n AIT™™TttlTTON REQUEST 

Honorable Commissioner of Patents 

& Trademarks 
Washington, D.C, 20231 

Sir — 

It is respectfully requested that Applicant be 
permitted to amend Figures 3, 7, 8, 10, 12, 15 and 16 as 
indicated in red on the attached sheets. 

Respectfully submitted, 
CUSHMAN DARBY & CUSHMAN, L.L.P. 



By:. 



Lawrefrs^Harbin 
Reg. No. Z7,644 



1100 New York Avenue, Suite 900 
Washington, D.C. 20005-3918 
Tel: (202) 861-3000 
-Fax: (202) 861-3716 

217537 



H0000174 




Br 

00 

X 



Z 

GO 



or*** 

V 



CCO 



2 

< " 

GO < 

3 (J 




main 





LJ- i I I i j_, 



5 



! < 



H0O0O175 



Wo 
Amiable 




IDLE 
POLL 
RESPONSE 



CHANNEL 
REQUEST 



FIGURE 7 



H0000176 



^500 

HYBRID SYSTEM MANAGER 
SENDS A NEW CLIENT 
MESSAGE TO ALL 
HYBRID ROUTERS 



■A 



501 



HYBRID ROUTER 
PERIODICALLY BROADCASTS 
A CONFIGURATION 
POLL MESSAGE 



T 



502 



HYBRID WARE CLIENT 

recogees rrs 

UNIQUE NAME IN 
CONFIGURATION POLL 



503 



HYBRID WARE CLIENT 

RESPONDS TO THE 
CONFIGURATION POLL 



Y « C U^£R*/' 504 



HYBRID WARE CLIENT 
RECEIVES CONFIGURATION 
POLL RESPONSE 



505 



HYBRID ROUTER 
SENDS CLIENT FOUND TO 
HYBRID SYSTEM MANAGER 



506 



HYBRID SYSTEM MANAGER 
SENDS CEASE 
CONFIGURATION POLL 
MESSAGE TO ALL 
HYBRID ROUTERS 



507 



HYBRID SYSTEM MANAGER 
ALLOCATES AN IP ADDRESS 
FOR THE NEW CLIENT 



T 



508 



HYBRID SYSTEM MANAGER 
SENDS THE IP ADDRESS TO 
HYBRID ROUTER 



> 


r ^509 


HYBRID ROUTER 
SENDS IP ADDRESS TO 
HYBRIDWARE CLIENT 




^510 


HYBRIDWARE CLIENT 
RECEIVES IP ADDRESS AND 
RECONFIGURES 



FIGURE 10 



H0000178 



i— — I nbps 

1 m bps 

FIGURE 12a 
PRIOR ART 




FIGURE 12e 









FAST LINK y 




, FAST LINK M 


A 






BOTH WAYS 


6oTH 


^SLOW LINK 








FIGURE 12f 



H0000179 



08I0000H 



OlSl 



60S I 



dOlS 



UMananoNS 



anano uwsNVtfi hhi no i+iw 

N3H11 
ON t 



8 0S "1l33DVd T VriN 5H1 NO H3QV3H 130 



/.OSl-p 
S3A L 



cHnanbaHLNO 

30VSS3W IS VlHHlj^Sl 
* (T^ui) " 



JJJ IT 



SOSI-p 
ON L 



(i+iw)cravosia 



6(I+HNDHH0VHH <di xdv-non 
= 30V3H dQDIOVNON 



S3Af 



J5£iJ^(I+!WHHaV3H dl = UW) H3CIV3H dl 

"on1_ + 



cor, JTanano jjwsnvul hhi no i+iw 

LlMDVd 1SV13H1J0 H3QV3H 130 



iahwh snano uwsntoi 



-E 



TW IHSDVd3AIHD3^ 



1HV1S 



VI 5 



START JL 1600 

RECEIVE PACKET Mi 1 601 



TRANSMIT QUEUE EMPTY? 



4-NO 



1602 



GET HEADER OF THE LAST PACKET | 
Mi+ 1 ON THE TRANSMIT QUEUE ^f" 1 603 



EP HEADER (Mi) = IP HEADERfMi+l)? " N ° 



1604 



YES 



DISCARD (Mi+1) 

J-,606 



IS Mi+1 THE LAST MESSAGE I YES 



ON THE QUEUE? JT 

1607 



\ NO 



GET HEADER ON THE NEXT PACKET L 
Mi+1 ON THE TRANSMIT QUEUE 



3" 



ENQUEUE(Mi) 



1609 



STOP I— 1610 



5 



FIGURE 16 



H0000181 



. CD4C JO2022Q94A 



8-20-96. I11U3AM I 



CD&C 202B?20944-» 



CUSHKAN DARBY k CUSHMAN, L.L.P. 

Attorneys at Law 
Ninth Floor, llOO New York Avenue, 
Washington, D.C. 20005-3918 
Telephone: (202) 861-3000 



N.W. 



Our Facsimile #: (202) 822-0944 or 822-0678 or 822-0679 



TO: 



FACSIMIIS TRANSMISSION 

UNITED STATES PATENT AND TRADEMARK OFFICE 



FACSIMILE #: Gp 1100 (703) 305-3599 

Gp 1200 (703) 308-4556 

f Encircle * ) Gp 1300 (703) 305-3601 

(to be used) Op 1500 (703) 305-3596 

Gp 1800 (703) 305-3014 

Gp 2100 (703) 305-3431 

Gp 2200/2900 (703) 305-3603 

Gp 2300 (703) 305-9564 



Gp 2400 



Gp 3100 
Gp 3200 
Gp 3300 
Gp 3400 
Gp 3500 



7Q33Q59503;* 1 

FAX RECl^l?^ 
AUG 2 i 1996 
GROUP 2600 



(703) 305-3588 



*T3? 2600 (703) 305-950 
(703) 



703) 305-7687 

(703) 305-3579 

(703) 305-3590 

(703) 305-3463 

(703) 305-3597 



No. Pages (Including this page). 



fax opr: fi.Rapahis 



Tg YOP DO NOT REggIV» CLEARLY ALL PAGES , P LEASE CONTACT TTfl IMMEDIATELY 

By Telephone. AX: (202)861-3716 (local) 

J ~~ - or (202) 861-3667 OR 861-3563 (local) 



PLEASE ACKNOWLEDGE CLEAR RECEIPT OF ALL PAGES 
INDICATED ABOVE BY FAXING THIS PAGE BACK TO 
ONE OF OUR FACSIMILE NUMBERS STATED ABOVE 



In re PATENT APPLICATION of 
Inventor (s) MOURA et al. 
Appln. No. 0 8 /426.920 

aeries cofle t t eerj,a,l np. 
Filed: April 21, 1995 

TITLE; ASYMMETRIC HYBRID 
ACCESS SYSTEM 



Group Art Unit: 2603 
Examiner ; S . Horn 

Atty. Dkt. 2*7537 / 



M# / Client Ref. 



Date: August 20. 1996 

Name or type of signed paper being transmit ted: FACgfflSLB Tfr^SMITTAL 

OF POWER OF ATTORNEY FROM ASSIGNEE AND REVOCATION OF PRIOR POWERS 



CERTIFICATE OF FACSIMILE TRANSMISSION 

I hereby certify that this paper is being facsimile 
transmitted to the Patent and Trademark Office on the date shown 
below. 



Name bflwrgnee Hftrblp Sig. 




3222- 



c# / 



/ 217537 
M# 



Date August 20, 1996 



ac-m am 



H0000182 



•^40.2028220944 



: 8-20-96 ; 11 :44AM I C0&C_2028.'"0944-' 7033059508 !« 2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re PATENT APPLICATION of 
MOURA 

Appln. No.: 08/426,920 Group Art Unit: 2603 

Filed: April 21, 1995 Examiner: S. Horn 

Title: REMOTE LINK ADAPTER FOR USE IN 
TV BROADCAST DATA TRANSMISSION 

***** 

August 20, 1996 
FKQM ASWOTBg AMP mPCWSQH MUW PWgRfl 

Hon. CommiJksToher of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

Enclosed please find Power of Attorney from Assignee 
and Revocation of Prior Powers for the above referenced 
application . 

Respectfully submitted, 
CUSHMAN DARBY. & DARBY, L.L.P. 




Reg. No. 27,i 
Tel: (202) 861-3716 
Fax: (202) 822-0944 

LH:er 

1100 New York Avenue, N.W. 
Ninth Floor 

Washington, D.C. 20005-3918 r*;W QPCElV&D 

(202) 861-3000 rAA nuv 

GROUP 2600 



H0000183 



>cJ 028220944. 



8-20-96^ 



7Q3305950B;» 3 
408 725 243816 4 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



- pi*TE»rr ^ppucatiom of 

Inventory: Eduerdo J. Mourn, at el. 

Filing Date; April 21,1m 
Title: Aevminetile Hybrid 



Group Art Unit 2609 
Examiner Bhlefc Hem 



fOfff* q f ATTOWMEV PJIQM ABBIONBE 
AJiq REVOCATION OF PRIOR POWERB 

Hon. Commlciloner of Patonto and Tradomaltcs 

Washington, D.C. 20231 

Sir 

The underatgned bono the aaeionee of record In the ebove-emftied pewit eppfcaljon ae ehown 
by the chain of tMe from the original owner to the esalgnee es recorded on ^^— sr ^™^—^ 
hereby^*! ™ previous power* end appoints the Cuohman Darby A CuthfTwrTIHeduel Pro^nS 
Group of PIBibury MadHon A Sutro, lu». Ninth Ftoor, East Tower 1100 New York Avenue, N.W., 
Washington, D.C 20006-19 18 telephone number (202) 0814000 (to whom el) oammunicBtJom about 
this appUoation are to be directed), and the below named pereorta (of theeame address), individually and 
colteetrvery, our attomey»-to proiecutB this patent application and to tmnaact all business in the Patent 
end Trademark Offloeoonneotod therewith and with the msulllno patent 

Paul N. Kokulls 
Raymond F. Upprtt 
Q Lloyd Knight. 
Cert G. Love 
Edgar H. Martin 
William K. Wen Jr. 
KevfnE. Joyce 
Edward M. Prince 
David W.Brinkman 
George M. Sirflla 
Donald J. Bird 
W. Warren TeKavuH 
rem w. upwooy 
DsJaS. Lazar 
Glenn J. Perry 

Aetlgnee hea reviewed the evidentiary dooument(e) far the aforesaid chain of title end hereby 
certifies that to the beet of aaergnee's knowledge and belief, title It In the undersigned eeeianee. 
Address ell further corre s pondence to Uwrenee Harbin, 1100 New York Avenue. N.W., 8u!to 900 East 
Tower. Washington, D.C 20005*010 whose telephone number Is (202) 061-3718. 



16773 


Kerjdrew H.Cotton 


3fi36ft 


17619 


Chris Comuntela 


31097 s 


17606 


Lawrence Heroin 


27844 / 


16781 


PouiE. While, Jr. 


32011 


20534 


Michelle N. Leeter 


32331 


22057 


Jeffrey A. 61menauar 


31833 


20506 


Robert A. Molan 


29634 


22426 


G. Peul Edgall 


24238 


20017 


Lynn E, Eocteaton 


36861 


16221 


David A. JakepJn 


32885 


26323 


MarkG. Paulson 


30793 / 
30908^/ 


28647 


John P. Moran 


25672 


Timothy J. Klima 


34862 


28672 


James D. Berqutat 


34778 


28456 


6tophen C. Gamer, P C. 


31381 



GROUP 2600 



s tmt 

Narrstfacherd Fuller 



H0000184 



' |BI „ |0 IU .1 8-20-96 illUSMI : CD*C_202B920 9 4A* 7033059508^ 4 

AC ~ 4BS-725-243C ^TWWKS «"4 PB2 AUG 14 ' 96 08i2i 



fljipllrinr r J "*rdo J« Maura ict ml, _ 



AgpiieidttiMn i^ g ut. Ayr 11 11. XM 3 

P « kMTwm^ v<t Hjfe»i * iceiii 3ynw «n4 Method 



A-lj0 ******* tvm am NfM^i) >f ma pmai m****' * J i n * ttw. TIwiHwiimii ■■■■■ Uli ihi 



&.L 1 a ***** «f n— «w /-f ~* a, T — . , m tm^m m u <m «u puijLi , 



To* 

*1rr rtirmm i ni "■■ riiocilH In ttw tVim ■■itTniMnMH OfA il 
»— t — .ft— _ or ftr which «topr thmftai 



TWu 



Ttedagrart m§ nsM in fun ami Itatfaw* Oflfep * 



TUm itenpw noma Ul Qm fftkHt mi TftAmrk Oflte» *T 
t xJ Oapm of ■ntfuffltra pr altar daawui m it* dtii of tU)> v» tuaciwL 



tadwitp*, fc» nrt— d d (to 1r „ m to tfc«a«, of tiiu * a,. H Umt ipftoih- k*rmni ^ p tt« to 



Tin uMiMi (Mmi a* u wyftUM *fc*o t« i^ , to «n « tataifaf to 
j^T.^'.'y f .^g^J"*^* ^ ir*"*** *» «U interna* nid.li late»tt». 
ub u* r-cJi wural fte «/i-n^ amy ^^^^^i^m ^f^iM^Z^, 
Dm : Aui^mt U, \m 



Name wiuMed ruliar 



Tide nf»>™« 



Signature: 




H0000185 



; b-20-96 111 :45AM '. 



CO»C_?02B^0M»- 



T03305950S;» 5 



UNITED STATES DEPARTMENT 0* COMMERCE 
Patent and Trademark Office 

OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



SEPTEMBER 29. 1995 pTAS 
ROBERT P. SABATH 

suits soo 

PALO ALTO . CA 94306 




•10001B914A* 



™« ENCLOSED DOCU^ HAS BEEN i«0»«DK ^^^o^l'KLSI 

!?iiSs«ssar'S - sffs s— — •— — 

BEL0W ' okt rmiTS NOTICE. THE INFOFMATION 

REEL /FRAME : 7493/0486 
RECORDATION DATE: 04/21/1995 NUMBER OF PAGES: 2 

XSS..NKENT OE «S I0 »0«., INTEREST ,« DOCUMENT K. »»> . 



ASSIGNOR: 

MOURAi EDUARDO J . 

ASS GRONSKI, JAN MAXSYMILIAM c> 



INC. 



ASSIGNEE: 

HYBRID NETWORKS , 
1 n 5 0 1 BUBB ROAD » « , „ 

cSpERTINO, CALIFORNIA 95014 

SERIAL NUMBER: 08426920 ^ 
PATENT NUMBER: 



DOC DATE: 04/21/1995 
DOC DATE: 04/21/1995 



RILING DATE: 04/21/1995 
ISSUE DATE: 



JEEVON JONES, EXAMINER RECEIVED 
ASSIGNMENT DIVISION " 
OFFICE OF PUBLIC RECORDS 



OCT 1 6 1935 

FENWICK & WEST 



H0000186 



( 



703305950a;« 6 



DEPARTMENT OF CO! 
[ENT AND TRADEMARK 

0B/42692Q 




Eduardo J. Moura and Jan Maksymlliam Gronaki 
Additional name(s) of conveying parties) attached? 



10001B914 ..^ documen t* or copy thereof: 

2. Name and address of receiving party(ies): 
Name: Hybrid Networks, Inc 
Internal Address: 



0 Yes 



[X] No 



3. Nature of Conveyance: 
[X] Assignment 
□ Security Agreement 
Q Other 



0 Merger 

□ Change of Name 



Street Address: 10201 Bubb Road 
City: Cupertino State: CA 



ZIP: 95014 



Additional name<s) & addresses) attached? 
Q Yes IX] No 




Name: 

Internal Address: 
Street Address: 
City: Palo Alto 



Robert P. Sabalh 
Fenwick&West 
Two Palo Alto Square, Suite 600 
State: CA ZIP; 94306 



Total fee (37 CFR 3-41): $40.00 
□ Enclosed 

[X] Authorized to be charged to deposit account 




) Statement and signature: 

of the original document " 
Name of person signing 




:ase Docket No 



,313-01572/313008.1/04.21-95/04 J* FM 
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; 8-20-96 ;i1U6AM 

ASSIGN* 



CWL2028?20844- 



703305950B;# 7 

08/426920 




For good and valuable considmuoiJttcAht of which is hereby acknowledged, we. 
EDUARDO J. MOURA and JAN MAKSYMILl/^DRSDNSKI. do hereby sell, assign and transfer 
unto HYBRID NETWORKS, INC., a Delaware corporation whose address is 10201 Bubb Road. 
Cupertino, CA 95014 (called the Assignee herein), and its successors and assigns, the entire title, 
interest and right, including the right of priority, in. to and under an application for Letters Patent of the 
United States entitled "ASYMMETRIC HYBRID ACCESS SYSTEM AND METHOD" executed by 
us this day. and the Inventions and any of them therein set forth and described, and any and all Utters 
Patent of the United States and of countries foreign thereto which may be granted thereon or therefor or 
corresponding thereto; 

And for the above consideration we agree promptly upon request of the Assignee, its 
heirs, successors or assigns, to communicate any facts known to us respecting said application and the 
invention set forth therein* and to execute and deliver without further compensation any power of 
attorney, assignment, application, whether original, continuation, divisional or reissue, or other papers 
which may be necessary or desirable fully to secure to the Assignee, its heirs, successors and assigns, 
the inventions and any of them described in said application and all patent rights therein, in the United 
States and in any country foreign thereto, and to cooperate and assist in the prosecution of interference 
proceedings involving said inventions and in the adjudication and re-examlnation of said Letters Patent, 
provided the expenses which may be incurred by us in lending such cooperation and assistance be paid 
by the Assignee. 

IN WITNESS WHEREOF, we hereunto set our 
i >»tf 





State of California 

County of "S^-^V C-X>^ 



On 

personally appeared -^LiaS 



GRONSKI 





35 ^Asf^cv\ .^VotS 

2SEtesS2— personally known to me or proved to me on 



y known to me or proved to me on 
subscribed to the within instrument 
authorized capacity, and that by 



the basis of satisfactory evidence to be the persontwhose 
and acknowledged to me mat SBtiSk executed the same in' 

THftfi signaturejon the mstrument the person, or the entity upon behalf of which the person acted, 
executed the instrument 

Witness my hand and official seal. 




Notary Public 



Notary's Seal 




KVBR.VM, 



lANTACUft* COUNTY 
Cmn.E«*«iAUe4> V 



1S323-01 572/31 1W7. l«4-21-93/I0;2$ AM 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 




J920 



R OBERT P SABATH 

^0 PALO ALTO SQUARE SUITE 5UU 
P^lO ALTO CA 94306 



| EXAMINER I 


HON-. SH 


I c 


K 


| ART UNIT 




| PAPER NUMBER | 








DATE MAILED: 










08/29/96 



./21/96 



This is in response to the Power of Attorney filed — m ■ ' 

□ , The Power of Attorney to you in this appiication h-s been revoked by the applicant. Future correspondence w,l. 
be mailed to the new address of record. 37 CFR 1 .33. 

new address of record. 37 CFR 1 .33. 



SV^Tri 



This is a communication from the 
Patent and Trademark Office 



j^e Power of Attorney in this appiication is accepted. Correspondence in this application will be maiied to the - 

below-noted address as provided by 37 CFR 1.33. 
□ 5 The Power of Attorney in this application is not accepted for the reason(s) checked below: 

□ a. The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73 (b) has not been 

received. 

□ b Thep^rsonsigningfortheassigneehasomm 

□ c The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provded by 

37 CFR 3.71. 

a co-inventor in this 

° A SSSHi been omitted j The Power of At torney wi.. be entered upon rece, P . of confirmation signed 
by said co-inventor. | 

□ e. The personfs) appointed in the Power of Attorney is not registered to practice before the U.S. Patent & 

• Trademark Office. 

□ ,. The revocation is not signed by the applicant, the assignee of the entire interest, or particular princpa. 

attorney having the authority to revoke. 
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rHWRENCE HARBIN 
1100 NEW YORK AVENUE, N.W. 
SUITE 900 EAST TOWER 
WASHINGTON, D.C. 2G005-391S 



L 



1 



J 



This is a communication from the 
Patent and Trademark Office 

003/30.5- 4^ h<\ 



*OL*305 (REV. 1044) 



RETAIN THIS COPY IN THE APPLICATION FILE COPY A 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 



I — — 1 FIRST NAMED APPLICANT I ATTORNEY DOCKETT NO. | 

"SERIAL NUMBER | FILING DATE | RRST NAMcP APPUGAH —I 

OS/426,920 04/21/95 MOURA £ 1572 



26M 1/0905 



EXAMINER 



LAWRENCE HARBIN ^_ 1 PA per number 

1100 NEW YORK AVENUE, N.W. I MTUNIT L PAPERNUMBER 



SUITE 900 EAST TOWER 
WASHINGTON, D.C. 20005-3913 

DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants {applicant, applicant's representative, PTO personnel): 



09/05/96 



(D 
(2) 



Date 



oflnterVew f^'fy ^3'^ 

Type: (^etephonic □ Pe"ri5nal (copy Is o»ven to DapoUcant D applicant's represerrtatlve). 
Exhibit shown or demonstration conducted: □ Yes Jj&o H yes, brtef Description: _ 



Agreement $(was reached with respect to some or ail of the claims in question. □ was not 

1=21 : 



Claims discussed: 



Identification ol prior art discussed: . 



Oescrtptlonot the general nature o( wt^t was *^*1m***mm*mml**mv^**»** ^ ?-^^(f, 
/I f-*c-gfc A+hw^ AeOA* ^•-•^^v^^y.'VV, 

J A tt is not necessary lor applicant to provide a separate record ol the substance of the Interview, 
acton TtoTeady been died, then applicant Is given one month from this Interview date to provide a statement ol the substance ol the Interview. 



rSp^rwZneni, ot me last OHIce action. Applicant Is not relieved from providing a separate record of the substance of the interview unless 

EiAminef's Signature 



box 1 above Is also checked. 



ww— •Jr's Signature 

PTOl-413 (REV. 2 -93) ORIGINAL FOR INSERTION IN RIGHT HAND FLAP OF FILE WRAPPER 
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UNITED STATES DEPARTMENT OF COMMERCE 
P.t.nt a nd Tr«*«m«rk Ottic. TaAncuABK<; 
Address: COMM.SS.ONER OF PATENTS AND TRADEMARKS 
Washington. D-C. 20231 




PIHST NAMED APPLICANT , 



ATTORNEY DOCKET NO 



^2i/95 MOURA 



EXAMINER 



K* N - w ' 

! «0 EAST TOWER 

'■^T^TON, D.C 20MU5-^1<* 



| ART UNIT [ PAPER 



NUMBER 



DATE MAILED. 



NOTICE OF ALLOWABILITY 



rtnrV^PVg 1 — 11 ' ;„ a««iir»t.rm. it not includec 



P * B S( This communication is responsive to ^h^f\<? J ^ 3 .J ^q r REMAINS) CLOSED in this application. It not included 

' : * sSSSSSSt sssssssra z r- — — - - - • ~ 

course. 



course. / j& 2*f — 7V*_ 

3. ^ The allowed claims are 'bj I ( } S table. 

4. Q The drawings tiled on ■ jfied copy has ._] been received. l_) not been 

5 Q Acknowledgment is made ot the c.aim or pnonty u nder. 35 U.S.C. 119- ^ ^ _ 

received. I ) been tiled in parent application Ser.al No 

6 % Note the attached Exam.ner's Amendment. 

7 Note the attached Examiner Interview Summary Record. PTOL-413. 

8 □ No t. the attached Examiner's Statement o. Reasons to. ' 

E.tens.ons ot t.m. may Be obtained under the provisions ot 37 CFR 1.136(a). 

, UEn ouii APPLICATION PTO-152. which discloses that the oath 

OF THIS PAPER. ..„„. DRAWINGS PTO-948. attached hereto or to Paper No. 

a & 0,aw,n 9 intormali.ies are indicated on the NOTICE RE PATENT DRAWINGS. PTO 

— ST CORRECTION IS REQUIRED. • _ Q/ , has been app , oyed By the exam ,ner. CORRECTION ,S 

b. (Jt The proposed drawing correction tiled on . — 

r P.EOUIRE0. . , h . .,„,„.„ EXAMINER'S AMENDMENT. CORRECTION IS 

c. □ Approved draw.ng correction, are described b, the e.ammer m the attached EXAMINE 

REQUIRED. 

d. $ Pormal drawings are now REQUIRED. 



Attachments: 

% Examiner's Amendment 

* Exam.ner interview Summary Record. PTOL- 413 
_ Reasons lor Allowance 

Notice ot References Cited, PTO-892 
^information Disclosure Citation. PTO- 1449 



Notice of miormai Application. PTO-152 
Nonce re Patent Drawings. PTO-948 
Listing ot Bonded Drahsmen 
_ Other 



PTOL-37 (REV. 4-89) 
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Serial Number: 08/426,920 
Art Unit: 2603 

!. An Examiner's Amendment to the record appears below. Should 
the changes and/or additions be unacceptable to applicant, an 
amendment may be filed as provided by 37 C.F.R. § 1-312. To 
ensure consideration of such an amendment, it MUST be submitted 
no later than the payment of the Issue Fee. 

Authorization for this Examiner's Amendment was given in a 
telephone interview with Attorney Lawrence Harbin on 8-28-96. 

2. ThilTpplication has been amended as follows: 

.in claim 1, lines 25-26, delete "at least a single data 
processor" and insert —said single data processor—. In claim 
1, lines 18-19 delete "said upstream router including a 
1 Hybridware$ server," . 

in claim 5, line 3, delete' "at least one of a" and "an" and 
insert ---said-- and --said--, respectively. 

in claim 15, lines 7-8, delete "said asymmetric network- and 
insert —said wide area network—. In claim 15, line 12, 
delete "a downstream channel" and insert ---said downstream 
channel . 

In claim 17, lines 17^18 delete "a transmit queue- and 

insert —a first transmit queue--, and in lin/l9 delete "a 
transmit queue" and insert —a second transmit queue---. In 
claim 17, line 23, before "transmit queue" insert ---second---. 
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Serial Number: 08/426,920 
Art Unit: 2603 

in claims ll . 19. 20. and L, lines 8-9 delete "said downstream 
channel" and insert ---the downstream channel--. 

in claim 20, line 11, delete "sessions" and insert --- 

session . f 

In claims 27-*i. 57-58^, 61-62, 66-67, and 72-73, line 1 

delete "A" and insert ---The---. 

in claim 20, line 26 delete "said first and second headers" 
and insert ---the first and second headers---. 

in c*aTm"52, line 28 delete typo "medim" and insert --- 
medium--. In claim 52, line 34 delete "a shared communication 
medium" and insert —said 'shared medium---. 

in claim 59/ line 29 and claim 65, line 31 delete "media" 

and insert medium . 

in claim 65, lines 35-<7 delete "a host server," "a 
plurality of remote /C lients, - "a CATV network," and "a shared 
communication medium" and insert —said host server—, --said 
plurality of remote clients—, --said CA<rv broadcast 
transmission facility--, and -^-said shared medium--, 
respectively. 

in claim/ 68 and 69, lines 9-11 delete "said host server" 
and insert ---the host server---. 
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ser ial Number: 08/426,920 
Art Unit: 2603 

In claim 70, line M delete "a host server" and insert — 
said host server-. In claim 70, fine 10 delete "high" and 

insert ---high speed---. 

in claim 71, line 24 delete typo -at.- and insert —data- 
in claim 71, line 14 'delete "including". 

whose telephone number is (703) 305-4742. 

ass s&rtswJ** ~" ° £ 

whose telephone number is (703) 305 4/bu. 




DOUGLAS W. 0LMS 

SH IPERVIS0RY PATENT EXAMINER 

August 30, 1996 ART UNIT 263 



H0000194 




VP/ 



UNITED S^wM.., DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: Box ISSUE FEE 

ASSISTANT COMMISSIONER FOR PATENTS 
Washington. D.C. 20231 



NOTICE OF ALLOWANCE AND ISSUE FEE DUE 

LAWRENCE HARBIN 
1100 NEW YORK AVENUE, N.W. 
SUITE 900 EAST TOWER 
WASHINGTON,' U.C. 20005-3*lw 



APPUCATtONNO. 


| RUNG DATE | 


TOTAL CLAIMS 


EXAMINER AND GROUP ART UNIT 


| DATE MAILED 


OS/426, 920 


04/21/95 


061 I"*:.. 




U9/05/9t 


First Namad 

Apptaw MOURA , 




EMJAW'L 






TITLE OF 

invent¥»IiMMETRIl: 


HYBRID ACCESS 


SYSTEM ANP 


•mF..*} hoi- 




' .4 












ATTYS'bbCKET NO. : 


] CLASS-SUBCLASS | 


BATCH NO. | 


APPLN TYPE | SMALL ENTITY | FEE DUE 


| DATE DUE 


2 15,] 




37U-095- 


200 iV9 


Ul H.i TV vES -«?:i-:5. M>> 


t"*_/05/9c. 



THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND 1$ ALLOWED FOR ISSUANCE AS A PATENT. 
PRQSGQUWN ON TttE MERITS IS CLOSED* 

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS 
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED. 



HOW TO RESPOND TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 
If the SMALL ENTITY is shown as YES, verify your 
current SMALL ENTITY status: 

A. If the status is changed, pay twice the amount of the 
FEE DUE shown above and notify the Patent and 
Trademark Office of the change in status, or 

B. If the status is the same, pay the FEE DUE shown 
above. 



If the SMALL ENTITY is shown as NO: 



A. Pay FEE DUE shown above, or 



B. File verified statement of Small Entity Status before, or with, 
payment of 1/2 the FEE DUE shown above. 



II. Part B of this notice should be completed and returned to the Patent and Trademark Office (PTO) with your ISSUE FEE. 
Even if the ISSUE FEE has already been paid by charge to deposit account, Part B should be completed and returned. 
If you are charging the ISSUE FEE to your deposit account, section w 6b" of Part B should be completed. 

III. All communications regarding this application must give application number and batch number. 
Please direct all communication prior to issuance to Box ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Patents Issuing on applications filed on or after Dee. 12, 1980 may require payment of 

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance 
fees when due. 



PTOL-SS (REV. 5-98) (0651-0033) 



3. PATENT AND TRADEMARK OFFICE COPY 



•U.S. CPO- iBQe-Mi.*WMnnr» 
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XT 0 
/ 



ir :CO*C„202B2209U 



1 10- 8-96 : 3 : 18PM 



CD&C_20282'* n 944- 



703 305 8755:# 2 



PART B-4SSU5 FEE TRANSMITTAL 



m • ■ -w — - — • ■ 

U^MPepenvorfc Reduction Act of 1995. no persons are raouirad to r**r*>*A * ~* u» „ 

, J _ , , ^ t^+wmi w respono to i collection of Wormatfon untoss & dltDtavt a vaM rain 

+nHourStMt*rT»nv This form is estunated to take 0.2 noun to comria* n™. «»P«y» ■ vauo QMfl eontrol number. 

jr^onfterteedsoftheindMduaicase. Aity comn^ntiont^^n^^^ri^to 

?° *° T °? COMPL£TE0 FORMS TO THIS ADDRESS. SEND TO: Box Issue Fee 

Atttoi* Commfcuow lor Patents. Washington D.C. 20231 c ' 

■ 26H1/0905 - 



tCOWCgQ NOEWCE ADORESS 



1100 NEW YORK AVENUE, N.W. 
SUITE 900 EAST TOWER 
WASHINGTON, IXC. 20005-3918 



APPLICATION NO. 



TTTLEOF 




WVEWTDPTSmfclE 



Cay. Stat* muaPCodt 



»t Address 



Guy. 8t*w ana BP Coo* 



5 



SEP 1 0 19% 



O Chee* a additional change* 



ocr i u WTO I 



EXAMINER ANO GROUP ART UNIT 



DATE MAI LEO 



,04/21/9; 



061 



HOM, S 



2603 09/05/96 



ASYMMETRIC HYBRID ACCESS SYSTEM AND METHOD 



Washington, DC 20005-3918 



4. Porpnnano on intpat«Tl front 
psfle^ th» nsmes of not mom jhan 
3 leetstered patent attorneys or agents 
OR .eitamatlvety, the name of • 6rm 
having as a mtmbar a regfsajred 
attorney or agent tf no name mj fisted, 
— nemewi be primed 



iCuahman Darby ft friffrm™ 
2 IP Group of Pillsbu ry 
Hadtflon & Sutro LLP 



— Hvbrid N e ^ orkflt T n ,, 



• D TMi eppleiebn k MOT aaaignad. 

cartmcate of Milling 



^^*>*^*««eneiewt 

^^^^ 97? ^^ T 7??V?17537 

Ota»*t &AoW«0^..^rw- 25 



^ 



at*: B this certificate of mailing, is used * ' canmcat* of Mailing ™ ni ^™ n *W*fP^w#TiHm^q Bak 



_(Oate) 

.(Name of person making deposit) 

.(Signature) 

-(Oats) 



C 810 I 084a«30 oco*s ^ 7il 

5 Ha M5.O0 



1. TRANSMIT THIS FORM WITH FEE 
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SENT ar 



:iO- 9-96 : 3:22PM 



CO4C.202822094A- 



703 305 87551* 2 



1 



(Do NOT Ust for N«w of Continuing AppQerion* of frw Kind) 
Um 2 postcarat for $a Nmm Apptnt. (ContfDMClP, too) 



Appln. No: 08/426.920 


Attny: LH 


First inventor MOURAetal. 


Date: September 10, 1006 




Matter No: 217537 


Client No: 7226 



ENCLOSED: 

| | Response/Amendment | | Cover Sheet I | Cited/Listed Documents 

| | Completion Request for R 63(d)/60(d)/82(dyPCT Net. 

* [Z3 No * of Pa $ M ******* 

# I | No. of Pages Spec and Claims 

# Q No- of Numbered Claims Qnjy. 

* I 1 No - 01 Sheets of Drawings (Flos 1 




]) 



_ 'QlW Fomwl □ 1 S* Informal Q <W Utter 

| | Declaration | | # of pages 

| | Assignment I I Cover Sheet 

| I SmaJI Entity Declaration 

| | Extension Petition (CDC-1 1 1) 

# | | No. of Priority Documents 
I | IDS Including PTO-1449 

|"~| CUd Pocumwte [""I Starch Raport 
fxl lasue Fee Transmittal Form PTOL-S5(b) ♦ (c) 

* I $626.00 I F« (Check) 
OTHER: 



Current DUE DATE: 



December S, 1996 
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:10 - 9-96 ; 3:21PM : C04C.2028220944- 



703 305 8755:* 1 



Safe 

(202) 822-0944 
(302)822-0678 
(202)822-0679 



CUSHMAN DARBY & CUSHMAN, llp 

ATTORNEYS AT LAW 
NINTH FLOOR, 1100 NEW YORK AVENUE, N.W. 



WASHINGTON, D C. 20003-3918 
TELEPHONE (202)861-3000 



Tries NO. ft 
6714627 CUSH 



» ft ngTMTUS T BAM9MI8SIOH Date: 



p rr «W 9. 1996 



GearCjfi \ >C\\±Ao>rfr<* Your Ref 



TELEPHONE #: 70S* P/f f 



- S7SS 



TO: FIRM 
ATTN 
LOCATION 
TELECOPIER # 
FROM; NAME 

Enter C# 7225 /M& 217532 No. Pages (Including Cover Sheet) — 2$ 

RETURN TO : LH^ 

T» YQTT DQ WQT^RgCHIVg gliBARLY A I^ PXQBS. PLEASE CONTACT T7fl ™gPIATgW 

OR ABOVK FAX/TBLBX WOS. 



J.&WPFTJCE HARBIN 



Our Ref: T.H/722S/7225 



CONFIDENTIALITY NOTEi 
TTTP TVPyvP Yf A. TTOK CONTAINED IN TfflS JKMrnVY MAY RE LEGALLY ppTVTTJECED AND IS 

OR^^ ff THE READER OF THIS MESSAGE IS NOT THE INTENDED RECIPIENT OR TTO 
eSpLOTEE OR AGENT RESPONSIBLE FOR DELIVERING THIS TELECOPY TO THE N™^™ 
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY USE, DISSEMINATION, DISTRIBUTION OR 
COPY OF THIS TELECOPY OR ITS INFORMATION IS STRICTLY PROHIBITED. IF YOU HAVE 
RECEIVED THIS TELECOPY IN ERROR, PLEASE IMMEDIATELY NOTIFY US BY TELEFAX , TELEX 
OR TELEPHONE USING THE ABOVE NUMBERS, AND AIRMAIL THIS TELECOPY BACK TO US 
IMMEDIATELY. 



MESSAGE 



T*c At* r*L of M * <* 
{kit . 
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2028220944 



110- 9-96 : 3M8PM : 



CD&C_2028220944- 



703 305 8755;« 1 



jrifftrrimil e 03/2 

(202) 822-0944 
(202) 822-0678 
(M2) 822-0*79 



CUSHMAN DARBY & CUSHMAN, llp. 

ATTORNEYS AT LAW 
NINTH FLOOR, 1100 NEW YORK AVENUE, N.W. 



WASHINGTON, D.C. 20005-3918 
TELEPHONE (202)861-3000 



Teles No, ft 
6714627 CUSH 



fftW TMlLR TRANSMISSION Date 



f-trtnr «• 1996 



C ^&Af^t Your Ref t 

TELEPHONE #: m ?OS~ $ f *1- 



XO: FIRM: 
ATTN: 
LOCATION: 
TELECOPIER #: 
FROM: NAME: 

Enter C# 222S_/M#212£12 No. Pages (Including Cover Sheet) _S< 

RETURN LH 



Our Ref : TiH /7,a ' ;/7225 



CONFIDENTIALITY NOTBi 
IMMEDIATELY. 



MESSAGE 



T*c J.* nik of M 8 « 
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IN THE UNITED STATES PATENT AND ^^^^JJ^^^^^|gEOLEyMyS^I12!l!§ 

Allowed: Septembers, 1996 

In re £ATENTAP£U££JJ2N. of Batch Nc/f Z99) 

ln ven,or<s,: MOURAetal. ^ Atty. Dkt 

Appln. No.: 



21753T 



"Series Codet | Serial NO.t 

Filed' April 21 ,1995 

*™ ASYMMETRIC r^RID ACCESS 
™ SYSTEM AND METHOD 



(Our Deposit Account No. 03-3975) 
(Our Order No. _ 7225 



Client Ret 
217537 



C# 



Date: September 10, 1996 
EyNGOFFORMA^^ 



_sheet(s) (including any mentioned in line 7) 
EA4 Oh-D^ □^"^epaperof 



Hon Commissioner of Patents 

and Trademarks 
Washington. D.C. 20231 

Sir. 

1 piease accept the herewith 20 

2. of formal drawing(s) on 

3. Figures(s) — 

4 IT] which is/are in lieu of me informal drawingl^fiiedeartier. 

5 m^udethecor^^ 

c dated April 3, 1996 . 

6. in PTO Paper No. 5_ 



Code 



„. , v — is/are fited herewith 



\j***->*n ^ — ^ ' 

TnTni r mc - M ' ,| " MjJ -F * 

Thk, rMARGE STATEMENT d oes hot™ leuiiAKI 



1100 New York Avenue, N.W. 



CUSHMAN DARBY & CUSHMAN 
IntellectualProper^ 
Pillsbury Madison * fcuxro 

By: Atty. Lawrence Harbin 



Reg. No. 27,644 



Atty/Sec: LH:er_ 




Fax* (202) 822-0944 
"Tel: (202) 861-3716 
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The Commissioner of Patents 
and Trademarks 

Has received an application/or a patera for a 
new and useful invention. The title and de- 
scription of the invention are enclosed. The 
requirements of law have been complied with, 
and it has been determined that a patent on 
the invention shall be granted under the law. 

Therefore, this 

United States Patent 

Crams to the persons) having title to this 
patent the right to exclude others from mak- 
ing, using, offering for sale, or selling the in- 
vention throughout the United States of 
America or importing the invention into the 
United States of America for the term set forth 
below, subject to the payment of maintenance 
fees as provided by law. 
If this application was filed prior to June 8, 
1995. the term of this patent is the longer of 
seventeen years from the date of grant of this 
patent or twenty years from the earliest effec- 
tive US filing date of the application, sub- 
ject to any statutory extension. 

If this application was filed on or after June 
8 1 995 1 the term of this patent is twenty yean 
from the earliest effective U.S. filing date of 
the application, subject to any statutory ex- 
tension. 
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a field in the credit control packet to the number of packets 
which was sent If the protocol process at the server does not 
receive credit status information from the credit control 
packet within a certain credit time-out, CREDIT__TIM- 
EOUT, in milliseconds, for a certain number of times, 
FAIL_CNT, consecutively, the remote link adapter is 
assumed to be in error and is put in a not-responding state 
(NON_RESP). The overall upstream channel performance 
of a remote link adapter using a credit channel is lower than 
a remote link adapter on a sole use upstream channel. If any 
sole use upstream channel becomes available, this channel is 
given to the credit remote link adapter that has been watting 
the longest for a sole use upstream channel that currently has 
packets to send. 

FIG. 18 is a flow diagram of information exchanges 15 
between Hybridware™ server and client, according to con- 
ditions in which the client has information to transmit and 
the server gradually allocates bandwidth to the client In 
particular, a node first provides a single credit at a selected 
frequency F. Then a packet is sent, consuming the credit, 
followed by a completion message indicating use of one 
credit and potential for an additional transmission corre- 
sponding to three credits. Next, a credit is provided corre- 
sponding to two packets at the selected frequency F, which 
is followed by two packet transmissions and a completion 25 
message indicating consumption of two credits and potential 
for transmission of one more. In response, another double 
credit is sent, followed by a single packet and an acknowl- 
edgment of transmission of one and potential for no more 
transmissions. 

FIG. 19 is a flow diagram of information exchanges 
between Hybridware™ server and client, according to con- 
ditions in which the server allocates the client a dedicated 
channel, the client transmits data and periodically reports to 
the server with done messages. In particular, a credit indi- 
cation dedicating a channel at frequency F is provided, 
followed by 235 packet transmissions. According to prear- 
rangement, an operability indication in the form of a DONE 
message is provided at an established time indicating poten- 
tial for five more packet transmissions. The done message 
indicates completion of 235 packet transmissions, as an 
accounting function. Because the channel is dedicated, fur- 
ther packet transmissions are made without specific further 
credit allocations. 

FIG. 20 is a flow diagram of information exchanges 
between Hybridware™ server and client, according to con- 
ditions in which a dedicated channel is converted into a 
shared channel. In particular, a credit indication code D 
indicating a dedicated channel at frequency F is provided, 
followed by transmission of 235 packets and a credit mes- 
sage stopping channel dedication and switching to a credit 
mode. Responsive to the credit message a DONE signal 
accounts for the 235 packets transmitted during the dedi- 
cated mode and indicates potential for five more transmis- 
sions. This is followed by a credit allocation of one at a 
selected frequency. Thus, one packet is transmitted, fol- 
lowed by a completion indication specifying potential for 
four more packets to be transmitted. 

What is claimed is: 

1. A hybrid access system for communication with at least 
a single data processor in a network, said system compris- 
ing: 

a local area network which includes a shared medium; 

a hybrid system manager in communication with said 65 
local area network for transmitting information over 
said shared medium and for interactively handling 
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transfers of information thereover in accordance with a 
high speed downstream channel protocol and transfers 
of lower speed return information in accordance with 
an upstream channel protocol; 
a downstream router in communication with said local 
area network for transmitting information over said 
shared medium; 

an upstream router in communication with said local area 
network for receiving information, 

a broadcast unit connected to said downstream router, said 
broadcast unit being capable of point-to-mulupoint 
broadcast links on said local area network; 

a downstream channel in communication with said broad- 
cast unit for high speed transmission to said single data 
processor in communication with said shared medium; 

an independent upstream channel in communication with 
said upstream router, for transmission of information 
from said data processor at a lower speed than trans- 
mission of information on said downstream channel; 

at least a single remote link adapter associated with said 
data processor and being in communication with said 
upstream and downstream channels; and 

at least a single client data processor in communication 
with said remote link adapter. 

2. The hybrid access system according to claim 1, wherein 
said independent upstream channel includes a telephone 
network. 

3. The hybrid access system according to claim 1, wherein 
said independent upstream channel includes a cable TV 
network. 

4. The hybrid access system according to claim 1, wherein 
said independent upstream channel includes a wireless trans- 
mission path. 

5. The hybrid access system according to claim 1, wherein 
said local area network includes a switch and said down- 
stream router and said upstream router. 

6. The hybrid access system according to claim 1, wherein 
said broadcast unit includes at least one of a group consisting 
of a cable TV headend, a wireless TV transmitter, a satellite 
transmitter and a cell site. 

7. In a wide area network that includes a host server, a 
plurality of remote clients, a headend facility, a high speed 
interface that connects said headend facility with said host 
server, and a high speed link for transferring downstream 
data .packets, a method of providing high speed remote 
access from any of a plurality of client processors each 
connected to said wide area network including high-speed 
downstream and lower-speed upstream channels controlled 
by a hybrid system manager and a router, said method 
including the steps of: 

providing said downstream channel that is shared by said 

plurality of remote clients, 
providing at least one independent upstream channel that 

enables at least one of said remote clients to transmit 

lower speed return data packets to said host server, 
issuing an upstream channel authorization request by a 

lower speed channel for an upstream data channel 

currently used by a particular client data processor, 
conducting login communications between the router and 

the system manager, 
verifying authorized user status at the system manager, 
authorizing specific upstream channel use by high speed 

downstream channel message, and 
sending upstream data over an allocated lower speed 

upstream channel of the asymmetric network. ^^^M 
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8. In a full-duplex asymmetric network communication 
system for transferring information between a host server 
and a plurality of remote clients over a shared medium and 
wherein said remote clients include respective remote link 
adapters for receiving high speed downstream information 5 
from said host server over said shared medium and for 
transmitting lower speed return information over an 
upstream channel that is independent of the downstream 
channel, and wherein said network communication system 
includes a hybrid access system for providing interactive 
network sessions in downstream and upstream communica- 
tion channels, a method of transmitting data from an 
upstream transmit queue in an upstream transmitter node to 

a selected receiver node located at a receiving end, said 
method comprising the steps of: 

transmitting selected amounts of packet data from a first 
transmit queue in a first node to a second node wherein 
said second node includes a second transmit queue for 
transmitting acknowledgments to a receiver node, 

generating acknowledgments of packet data received by 20 
said second node, 

eliminating from the second transmit queue of the second 
node packet data acknowledgments which are redun- 
dant of other packet data acknowledgments in said 
second transmit queue, and 25 

filling open transmit queue spaces with additional packet 
data. 

9. In a full-duplex asymmetric network communication 
system for transferring information between a host server 
and a plurality of remote clients over a shared medium and 30 
wherein said remote clients include respective remote link 
adapters for receiving high speed downstream information 
from said host server over said shared medium and for 
transmitting lower speed return information over an 
upstream channel that is independent of the downstream 35 
channel, and wherein said network communication system 
includes a hybrid access system for providing an interactive 
network session in downstream and upstream communica- 
tion channels, a method of dynamically setting remote link 
adapter power levels in said hybrid access system, compris- 40 
ing the steps of: 

transmitting successive indications to a hybrid upstream 

router at selected different power levels, 
confirming receipt of a selected one of said indications, 45 

and 

setting a level of future transmissions to a power level 
associated with the selected indication. 

10. In a full-duplex asymmetric network communication 
system for transferring information from a host server and a 50 
plurality of remote clients over a shared medium and 
wherein said remote clients include respective remote link 
adapters for receiving high speed downstream information 
from said host server over said shared medium and for 
transmitting lower speed return information over an 55 
upstream channel that is independent of the downstream 
channel, and wherein said network communication system 
includes a hybrid access system for providing an interactive 
network session in downstream and upstream communica- 
tion channels, a method of packet suppression in commu- go 
nication between first and second nodes in said communi- 
cation system having respective first and second transmit 
and receive queues, in which information packets having 
headers are transmitted from said first node to said second 
node, comprising the steps of: 65 

loading a first information packet into the transmit queue 
of said first node; 
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loading a second information packet into the transmit 

queue of said first node; 
checking the headers of said first and second information 

packets, and responsive to redundancy between the first 

and second headers, suppressing one of said first and 

second information packets. 

11. In a full-duplex asymmetric network communication 
system for transferring information from a host server and a 
plurality of remote clients over a shared medium and 
wherein said remote clients include respective remote link 
adapters for receiving high speed downstream information 
from said host server over said shared medium and for 
transmitting lower speed return information over an 
upstream channel that is independent of the downstream 
channel, and wherein said network communication system 
includes a hybrid access system for simultaneously control- 
ling the downstream and upstream in interactive network 
sessions, a method of dynamically responding to detected 
quality levels in a communication channel, comprising the 
steps of: 

detecting a quality characteristic with respect to a selected 
communication channel from a selected group of qual- 
ity characteristics each of which is defined by quanti- 
tative levels, 

determining whether the quantitative level of the detected 
quality characteristic deviates with respect to a pre- 
defined norm, and 

dynamically switching to another communication chan- 
nel, if sufficient deviation is determined. 

12. The method according to claim 11 wherein said group 
of quality characteristics includes time from last operabilhy 
indication, signal to noise ratio, and error frequency. 

13. A network communication system including a server, 
a plurality of remote clients and an information distribution 
facility for distributing information signals to said remote 
clients, said communication system comprising: 

a downstream channel that is shared by said plurality of 
remote clients so as to enable said plurality of remote 
clients to receive high speed data packets from said 
server over a shared medium, 

at least one independent upstream channel for enabling at 
least one of said remote clients to transmit lower speed 
return data packets to said server, 

a hybrid access system, including a network manager for 
interactively controlling both transfers of data packets 
from said server to said remote clients via broadcasts 
over said shared downstream channel in accordance 
with a high speed downstream channel protocol and 
transfers of lower speed return data packets from said 
remote clients to said host server over said independent 
upstream channel in accordance with an upstream 
channel protocol, said network manager being operable 
to provide full-duplex point-to-multipoint communica- 
tion between said server and said plurality of remote 
clients, and 

said hybrid access system further includes a server inter- 
face that enables communication with said server, a 
downstream router for enabling transmission of high 
speed data packets to said remote clients over said 
shared media and an upstream router for receiving 
return data packets from said remote clients. 

14. The network communication system as recited in 
claim 13 wherein said plurality of remote clients include 
remote link adapters and said downstream router couples 
said shared medium to establish a physical connection with 
said downstream channel and said upstream router couples 
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said remote link adapters to establish a physical connection 
with said upstream channel. 

15. The network communication system as recited in 
claim 13 wherein said independent upstream channel lies in 

a communication medium that is different from said down- 5 
stream channel. 

16. The network communication system as recited in 
claim 13 wherein said shared medium comprises a hybrid 
fiber coaxial cable and said remote clients physically con- 
nect in parallel to said hybrid fiber coaxial cable to receive 10 
simultaneously broadcasted data packets whereby to facili- 
tate efficient sharing of resources at said distribution facility 
by said remote clients. 

17. The network communication system as recited in 
claim 16 wherein said at least one independent upstream 15 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said infor- 
mation distribution facility which, in turn, routes said data 
packets to said server. 

18. The network communication system as recited in 20 
claim 17 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to said 
server. 

19. The network communication system as recited in 25 
claim 17 wherein said at least one independent upstream 
channel comprises an independent lower speed channel 
transmitted over said hybrid fiber coaxial cable, and said 
upstream router receives said data packets transmitted by 
said at least one remote client over said independent 30 
upstream channel and routes said data packets to said server. 

20. The network communication system as recited in 
claim 13 wherein said distribution facility comprises a 
cellular broadcast facility, said shared medium comprises 
radio frequency broadcasts from said cellular broadcast 35 
facility, and said remote clients each comprise radio fre- 
quency receivers for substantially simultaneously receiving 
data packets transmitted over said shared medium so as to 
provide sharing of resources at said distribution facility by 
said remote clients. 40 

21. The network communication system as recited in 
claim 20 wherein said at least one independent upstream 
channel comprises a lower speed cellular return channel 
routed through said distribution facility. 

22. The network communication system as recited in 45 
claim 13 wherein said distribution facility comprises a 
satellite, said shared medium comprises a direct satellite 
broadcast and said remote clients includes a receiver for 
substantially simultaneously receiving information signals 
from said broadcast so as to provide sharing of broadcast 50 
resources among said remote clients. 

23. The network communication system as recited in 
claim 22 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to said 55 
server. 

24. The network communication system as recited in 
claim 13 wherein each of said upstream and downstream 
channels lies in a communication medium selected from one 

of a CATV distribution network, a cell site, a radio trans- 60 
matter station, a television transmitter station, a hybrid fiber 
coaxial cable network, an over-the-air wireless network, a 
direct broadcast satellite communication network and a 
telephone network. 

25. The network communication system as recited in 65 
claim 13 wherein said distribution facility comprises a 
television broadcast facility, said shared medium comprises 
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radio frequency broadcasts from said television broadcast 
facility, and said remote clients include radio frequency 
receivers for substantially simultaneously receiving data 
packets transmitted over said shared medium whereby to 
provide sharing of resources located at said distribution 
facility. 

26. The network communication system as recited in 
claim 25 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said infor- 
mation distribution facility which, in turn, routes said data 
packets to said server. 

27. The network communication system as recited in 
claim 26 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to said 
server. 

28. The network communication system as recited in 
claim 13 wherein said distribution facility comprises a radio 
broadcast facility, said shared medium comprises radio 
frequency broadcasts from said radio broadcast facility, and 
said remote clients include radio frequency receivers for 
substantially simultaneously receiving data packets trans- 
mitted over said shared medium whereby to provide sharing 
of resources located at said distribution facility. 

29. The network communication system as recited in 
claim 28 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client to said infor- 
mation distribution facility which, in turn, routes said data 
packets to said server. 

30. The network communication system as recited in 
claim 29 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directly to said 
server. 

31. The network communication system as recited in 
claim 17 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speeds and 
said hybrid access system selectably controls speed of data 
transfers on said upstream channel so as to provide more 
effective utilization of channel bandwidth according to 
demand by respective remote clients communicating with 
said shared medium. 

32. The network communication system as recited in 
claim 19 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speeds and 
said hybrid access system selectably controls speed of data 
transfers on said upstream channel so as to provide more 
effective utilization of channel bandwidth according to 
demand by respective remote clients communicating with 
said shared medium. 

33. The network communication system as recited in 
claim 26 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speeds and 
said hybrid access system selectably controls speed of data 
transfers on said upstream channel whereby to provide more 
effective utilization of channel bandwidth according to 
demand by respective remote clients communicating with 
said shared medium. 

34. The network communication system as recited in 
claim 29 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speeds and 
said hybrid access system selectably controls speed of data 
transfers on said upstream channel so as to provide more 
effective utilization of channel bandwidth according to 
demand by respective remote clients communicating with 
said shared medium. 
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35. The network communication system as recited in 
claim 24 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speeds and 
said hybrid access system selectably controls speed of data 
transfers on said upstream channel so as to provide more 5 
effective utilization of channel bandwidth according to 
demand by respective remote clients communicating with 
said shared medium. 

36. The network communication system as recited in 
claim 13 wherein said distribution facility comprises a 10 
television broadcast facility, said shared medium comprises 
radio frequency broadcasts from said television broadcast 
facility, and said remote clients include radio frequency 
receivers for substantially simultaneously receiving data 
packets transmitted over said shared medium so as to 15 
provide sharing of resources located at said distribution 
facility. 

37. The network communication system as recited in 
claim 36 wherein said at least one independent upstream 
channel comprises a PSTN network that routes data packets 20 
transmitted by said at least one remote client to said infor- 
mation distribution facility which, in turn, routes said data 
packets to said server. 

38. The network communication system as recited in 
claim 36 wherein said at least one independent upstream 25 
channel comprises a PSTN network that routes data packets 
transmitted by said at least one remote client directiy to said 
server. 

39. In a split-channel asymmetric network communica- 
tion system including a host server, a plurality of remote 30 
clients and a headend facility for distriouting information 
signals to said remote clients, a full-duplex packet delivery 
system comprising: 

a downstream channel that is shared by said plurality of 
remote clients for receiving high speed data packets 35 
from said host server over a shared medium, 

at least one independent upstream channel that enables at 
least one of said remote clients to transmit lower speed 
return data packets to said host server, 

a hybrid access system including a network manager for 
controlling transfers of data packets from said host 
server to said remote clients via broadcasts over said 
shared medium in accordance with a high speed down- 
stream channel protocol and for controlling transfers of 45 
lower speed return data packets from said at least one 
remote client to said host server over said independent 
upstream channel in accordance with an upstream 
channel protocol and in accordance with scheduling 
information transmitted on the downstream channel, 
said network manager being further operable to provide 
full-duplex point-to-multipoint communication 
between said host server and said plurality of remote 
clients, 

said hybrid access system further including a backbone 55 
interface that enables connection with said host server, 
a downstream router for enabling transmission of high 
speed data packets to said remote clients over said 
shared medium and an upstream router for receiving 
return data packets from said at least one of said remote go 
clients, 

whereby said network communication system provides 
full -duplex interactive asymmetric communication in a 
session between said host server and said plurality of 
remote clients over said shared medium. 65 

40. The invention as recited in claim 39 wherein said 
network manager schedules assignment of upstream chan- 
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nels for use by said at least one remote client in accordance 
with at least one of an upstream channel availability signal, 
a priority status signal, a shared/dedicated channel request 
signal, or a service level authorization signal. 

41. The invention as recited in claim 39 wherein com- 
munication media for each of said downstream and said 
upstream channels is selected from at least one of a CATV 
distribution network, a cell site, a television transmitter 
station, a hybrid fiber coaxial cable network, an over-the-air 
wireless network, a direct broadcast satellite communication 
network and a telephone network. 

42. The invention as recited in claim 41 wherein said 
upstream channel protocol enables operation of said 
upstream channel at multiple speeds and said hybrid access 
system selectably controls speed of data transfers on said 
upstream channel 

43. A network communication system including a host, a 
plurality of remote users and an information distribution 
facility for distributing information signals to said remote 
users, said system comprising: 

a downstream channel shared by said remote users for 
receiving digital information signals transmitted from 
the host over a shared medium at a high speed, 

at least one independent upstream channel for permitting 
the remote users to transmit digital information to said 
host at a lower speed than the high speed on the 
downstream channel, 

a hybrid access system for interactively controlling trans- 
fers of digital information from said host to the remote 
users via broadcasts over said shared medium in accor- 
dance with a high speed downstream channel protocol 
and for controlling transfers of digital information from 
said remote clients to said host at said lower speed over 
said at least one independent upstream channel in 
accordance with an upstream channel protocol, said 
hybrid access system being operable to provide full- 
duplex point-to-multipoint communication between 
said host and said remote users, and 

said hybrid access system further including an. interface 
for connecting with the host, a downstream router for 
enabling transmission of high speed information to said 
remote users over said shared medium and an upstream 
router for receiving return information from said 
remote users. 

44. The network communication system as recited in 
claim 43 wherein communication media for each of said 
downstream and said upstream channels is selected from one 
of a CATV distribution network, a cell site, a television 
transmitter station, a hybrid fiber coaxial cable network, an 
over-the-air wireless network, a direct broadcast satellite 
communication network and a telephone network. 

45. The network communication system as recited in 
claim 44 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speed and 
said hybrid access system selectably controls speeds of data 
transfers on said upstream channel. 

46. The network communication system including a host 
server, a plurality of remote clients and a headend facility for 
distributing data packets to said remote clients, said system 
comprising: 

a downstream channel that is shared by said plurality of 
remote clients for receiving high speed data packets 
from said host server over a shared medium, 

at least one independent upstream channel that permits 
said remote clients to transmit lower speed return data 
packets to said host server, 
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a hybrid access system including a network manager for 
controlling transfers of data packets from said host 
server to said remote clients via broadcasts over said 
shared medium in accordance with a high speed down- 
stream channel protocol, and for controlling transfers 5 
of lower speed return data packets from said remote 
clients to said host server over an independent upstream 
channel located on a physical medium that is different 
from shared medium of said downstream channel, said 
upstream communication channel being assigned in l0 
accordance with an upstream channel protocol and 
scheduling information transmitted on the downstream 
channel, said network manager being further operable 
to provide full-duplex point-to-multipoint communica- 
tion between said host server and said plurality of 
remote clients, 

said hybrid access system further including a backbone 
interface that enables connection with said host server, 
a downstream router for enabling transmission of high 
speed data packets to said remote clients over said 20 
shared medium and an upstream router for receiving 
return data packets from said remote clients. 

47. The network communication system as recited in 
claim 46 wherein said hybrid access system effects control 
of assignment of upstream channels to said remote clients in 25 
accordance with scheduling information including a dedi- 
cated or shared channel request signal, a channel availability 
signal, a priority status signal or class of service signal. 

48. The network communication system as recited in 
claim 47 wherein communication media for each of said 30 
downstream and said upstream channels is selected from one 
of a CATV distribution network, a cell site, a television 
transmitter station, a hybrid fiber coaxial cable network, an 
over- the- air wireless network, a direct broadcast satellite 
communication network and a telephone network. 35 

49. Hie network communication system as recited in 
claim 48 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speeds and 
said hybrid access system selectably controls speed of data 
transfers on said upstream channel. ^ 

50. A client-server system including a split-channel asym- 
metric network for enabling multiple users to share infor- 
mation, said system comprising: 

a host server, 

a plurality of remote users, 45 

a distribution facility for distributing information signals 
to said remote users, 

a downstream channel that is shared by said plurality of 
remote users so as to enable said plurality of users to 5Q 
receive high speed data packets from said host server 
over a shared medium, 

at least one upstream channel that is independent of said 
downstream channel for enabling said remote users to 
transmit return data packets to said host server at a 55 
lower speed than a data packet rate transmitted in said 
downstream channel, 

a hybrid access system for interactively controlling both 
transfers of data packets from said host server to said 
remote users via broadcasts over said shared medium in 60 
accordance with a high speed downstream channel 
protocol and transfers of lower speed return data pack- 
ets from said remote users to said host server over an 
independent upstream channel in accordance with an 
upstream channel protocol, said network manager 65 
being operable to provide full-duplex point-to-multi- 
point communication between said host server and said 
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plurality of remote users in an interactive session 
wherein transmission of upstream information is con- 
trolled, in part, by control information transmitted over 
said downstream channel, and 
said hybrid access system further including a host inter- 
face that enables communication with said host server, 
a downstream router for enabling transmission of high 
speed data packets to said remote users over said shared 
medium and an upstream router for receiving return 
data packets from said remote users. 

51. In combination with a multi-user computer system 
including at least one host computer and a plurality of 
remote clients, the improvement comprising: 

a packet distribution facility connected with said host 
computer for distributing data packets from said host 
computer to said remote clients, 

a downstream channel that is shared by said plurality of 
remote clients so as to enable said plurality of remote 
clients to receive high speed data packets from said 
host server over a shared medium, 

at least one upstream channel that is independent of said 
downstream channel for enabling said remote clients to 
transmit return data packets to said host server at a 
speed that is lower than a data packet rate transmitted 
in said downstream channel, 

a hybrid access system including a network manager for 
interactively controlling both transfers of data packets 
from said host server to said remote clients via broad- 
casts over said shared medium that communicates with 
said plurality of remote clients in accordance with a 
high speed downstream channel protocol and transfers 
of lower speed return data packets from said remote 
clients to said host server over said independent 
upstream channel in accordance with an upstream 
channel protocol, said network manager being operable 
to provide full-duplex point-to-multipoint communica- 
tion between said host server and said plurality of 
remote clients, and 

said hybrid access system further including a downstream 
router for enabling transmission of high speed data 
packets to said remote clients over said shared medium 
and an upstream router for receiving return data packets 
from said remote clients. 

52. In combination with a CATV broadcast transmission 
facility including a shared medium downstream channel that 
is shared by a plurality of remote clients to receive high 
speed data packets from a host server, the improvement 
comprising: 

respective RLA devices associated with said remote cli- 
ents that are connected with said shared medium and 
tuned so as to receive high speed transfers of data 
packets for conveyance to said remote clients, 

at least one independent upstream channel that enables 
said remote clients to transmit lower speed return data 
packets to said host server, 

a hybrid access system including a network manager for 
interactively controlling both transfers of information 
data packets from said host server to said remote clients 
via broadcasts over said shared medium that commu- 
nicates with said plurality of remote clients in accor- 
dance with a high speed downstream channel protocol 
and transfers of lower speed return data packets from 
said remote clients to said host server over said inde- 
pendent upstream channel in accordance with an 
upstream channel protocol, said network manager 
being operable to provide full-duplex point-to-multi- 
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point communication between said host server and said 
plurality of remote clients in an interactive session 
wherein transmission of upstream information is moni- 
tored or controlled, in part, by control information 
transmitted through said downstream channel, and 5 

said hybrid access system further including an interface 
that enables connection with said host server, a down- 
stream router for enabling transmission of high speed 
data packets to said remote clients over said shared 
medium and an upstream router for receiving return 10 
data packets from said remote clients, 

whereby said improvement acts to provide full-duplex 
interactive asymmetric communication in a session 
between said host server and said plurality of remote 
clients through said CATV broadcast transmission 15 
facility over said shared medium. 

53. The network communication system as recited in 
claim 52 wherein communication media for each of said 
downstream and said upstream channels is selected from one 
of a CATV distribution network, a cell site, a television 
transmitter station, a hybrid fiber coaxial cable network, an 
over-the-air wireless network, a direct broadcast satellite 
communication network and a telephone network. 

54. The. network communication system as recited in 
claim 53 wherein said upstream channel protocol enables 
operation of said upstream channel at multiple speed and 25 
said hybrid access system selectably controls speeds of data 
transfers on said upstream channel. 

55. In combination with a television signal broadcast 
facility, the improvement comprising: 

a host computer, 30 
a plurality of remote clients, 

a packet distribution facility connected with said host 
computer for distributing data packets from said host 
computer to said remote clients, 

a downstream channel that is shared by said plurality of 
remote clients so as to permit said plurality of remote 
clients to receive high speed data packets from the host 
server over a shared medium, 

at least one upstream channel that is independent of said 
downstream channel for enabling said remote clients to 
transmit return data packets to said host server at a 
lower speed than a data packet rate transmitted in said 
downstream channel, 

a hybrid access system including a network manager for 45 
controlling transfers of data packets from said host 
server to said remote clients via broadcasts over said 
shared medium in accordance with a high speed down- 
stream channel protocol and for receiving transfers of 
lower speed return data packets from said remote 5Q 
clients to said host server over an independent upstream 
channel in accordance with an upstream channel pro- 
tocol, said network manager being operable to provide 
full-duplex point-to-multipoint communication 
between said host server and said plurality of remote 55 
clients, and 

said hybrid access system further including a downstream 
router for enabling transmission of high speed data 
packets to said remote clients over said shared medium 
and an upstreamrouter for receiving return data packets go 
from said remote clients. 

56. In combination with a television signal broadcast 
facility, a network of host computers and a plurality of 
remote clients, the improvement comprising: 

a packet distribution facility connected with said host 65 
computer for distributing data packets from said host 
computer to said remote clients, 
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a downstream channel that is shared by said plurality of 
remote clients so as to enable said plurality of remote 
clients to receive high speed data packets from the host 
server over a shared medium, 
at least one upstream channel that is independent of said 
downstream channel for enabling said remote clients to 
transmit return data packets to said host server at a 
lower speed than a data packet rate transmitted in said 
downstream channel, 
a hybrid access system including a network manager for 
controlling both transfers of data packets from said host 
server to said remote clients via broadcasts over said 
shared medium in accordance with a high speed down- 
stream channel protocol and transfers of lower speed 
return data packets from said remote clients to said host 
server over an independent upstream channel in accor- 
dance with an upstream channel protocol, said network 
manager being operable to provide full-duplex point- 
■ to-multipoint communication between said host server 

and said plurality of remote clients, and 
said hybrid access system further including a downstream 
router for enabling transmission of high speed data 
packets to said remote clients over said shared medium 
and an upstream router for receiving return data packets 
from said remote clients. 
57. In an asymmetric network communication system 
including a host server and a plurality of remote clients 
wherein respective remote clients have associated remote 
link adapters that operate in accordance with predefined 
downstream and upstream protocols, said system including: 
a headend facility that distributes information signals, 
a downstream channel that is shared by said plurality of 
remote clients so as to permit said plurality of remote 
clients to receive high speed information signals from 
said host server over a shared medium, 
at least one upstream channel that is independent of said 
downstream channel to enable at least one of said 
remote clients to transmit return information signals to 
said host server at a lower speed than said information 
signals transmitted over said downstream channel, 
v a hybrid access system for controlling transfers of infor- 
mation signals transmitted from said host server to said 
remote clients over said shared medium in accordance 
with said downstream protocol and for monitoring 
communication over said independent upstream chan- 
nels thereby to provide interactive communication 
between said host server and at least one of said 
plurality of remote clients over said downstream and 
upstream communication channels, and 
said hybrid access system further including a backbone 
interface that enables connection with said host server, 
a downstream router for enabling transmission of high 
speed information to said remote clients over said 
shared media, 

whereby said asymmetric network communication system 
provides full -duplex interactive asymmetric communi- 
cation between said host server and said at least one of 
said plurality of remote clients in a shared medium 
environment. 

58. A packet delivery system for use in an asymmetric 
network to provide full -duplex communication, said system 
including a host server and at least one remote client that has 
a remote link adapter operating in accordance with a high 
speed downstream and a lower speed upstream protocol, 
said packet delivery system comprising: 

a downstream channel that is shared by said at least one 
remote client so as to enable said at least one remote 
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client to receive high speed data packets from said host 
server over a shared medium, 

at least one independent upstream channel that enables 
said remote client to transmit lower speed return data 
packets to said host server, 5 

a hybrid access system for controlling transfers of data 
packets from said host server to said remote client over 
said shared medium in accordance with said down- 
stream channel protocol and for monitoring communi- 
cation over said independent upstream channel thereby 10 
to schedule upstream communication in accordance 
with predefined rules, and 

said hybrid access system further including an interface 
that enables connection with said host server and a 15 
downstream router for enabling transmission of high 
speed data packets to said remote client over said 
shared media. 
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59. A packet delivery system as recited in claim 58 
wherein said hybrid access system effects control of assign- 
ment of upstream channels to said remote client so as to 
assign either a shared channel or dedicated channel to a 
remote client 

60. A packet delivery system as recited in claim 59 
wherein said hybrid access system effects switching of 
channel assignments among said remote client between 
shared and dedicated upstream channels. 

61. The method as recited in claim 7 further including the 
step of providing said independent upstream channel on a 
medium different from a physical medium of said down- 
stream channel. 
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Hybrid Access System and Related Inventions 
Patent Application 

Backgro und of the Inventions 

These inventions relate to a system used to extend a high-speed backbone network 
such as the Internet or centrallized local multimedia content to any remote location using a 
"hybrid" asymmetric architecture. The Hybrid Access System (HAS) splits the fiill-duplex 
communications path between the central site and remote site into two separate 
communications links. In certain configurations, the upstream link can use a separate 
medium from the downstream link and each link can operate independently of one another, 
at different speeds and with independent protocols. In other configurations, both the 
upstream and downstream links can share the same physical medium while operating at 
different speeds and with independent protocols. 

At the present time, most data communication networks use symmetric 
communications paths between the transmit and receive sites and vice versa. Other 
networks use a broadcast only path, but today no network is capable of combining the 
flexibility of full-duplex symmetric point-to-point networks with the cost effectiveness of 
broadcast only networks. The HAS and its related inventions can extend the high-speed 
backbone network and the local multimedia content to remote sites at high-speeds and 
affordable costs while maintaining the full interactive duplex characteristics of symmetric 
networks. The HAS will initially use contiguous bandwidth in standard 6Mhz TV channels 
in the downstream direction, but it could also use other high-bandwidth broadband services 
in the downstream direction which could include HDTV or any other low-cost, high-speed 
broadband modem. The HAS will initially use standard telephone lines and cable TV 
narrow band sub-split sub-channels in the upstream direction, but it can also use other 
return channels including ISDN, radio or any other low-cost, low-to-mediura speed 
modems. The HAS is unique because it can mix and match many different combinations of 
downstream and upstream channels. No other system is capable of providing the same 
level of flexibility. 

There have been previous attempts to provide asymmetric data communications 
systems. Some of this work included modems with very low speed return channels and 
systems that combined a low speed radio broadcast channel with telephone return lines. 
However, none of these systems was capable of extending multimedia content and on-line 
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information services to remote locations at high-speeds. All oiher documented asymmetric 
work done in the past used low speed links. The HAS invention is unique when compared 
to previous art It is the only high-speed asymmetric network system of its kind that is 
capable of combining any given high-speed dowstieam channel with any other completely 
separate upstream channel to form a two-way, high-speed data communications system. 

Specific components of the HAS include the information sources (On-line 
Information Providers, Corporations, Government Agencies, Universities, libraries and 
others), the backbone networks, the Hybrid Transmission Facility (HTF), Point of 
Presence (PoP) sites and the HAS link which includes the following sub-components: the 
high-speed links to connect the PoP site to the CATV head-end, TV transmitter site or cell- 
site, the CATV head-end site, the TV transmitter site or cell-site, the downstream channel, 
the remote user site and finally, the independent upstream channels. 

Summary of the Inventions 

The various HAS inventions described and claimed here are related to different 
aspects of the HAS operation. Some of the HAS related inventions deal with specific 
protocols and protocol enhancements done to the downstream and upstream transmission 
links when operating in an environment like the HAS. Other HAS related inventions deal 
with specific functions and enhancements implemented within the Hybrid Router products 
and with the system itself. 

The Hybrid Access System (HAS) 

The HAS is a unique system that combines two or more independent simplex 
channels to create a full-duplex data transmission system. The various independent 
transmission channels are controlled from the HTF or PoP. Throughout this document, 
HTF and/or PoP will be used interchangeably and will mean the same thing. At the remote 
site, Remote Link Adapters (RLAs), patent # 5,347,304 are used to recombine the 
independent transmission channels. The RLAs use the Hybrid Protocols to talk to the 
HIP. RLAs can only talk to each other via the PoP. A PoP interconnects multiple cable 
TV head ends and TV transmitters or cell sites via high speed lines (see Fig. 1). The 
independent upstream transmission channels connect back to the PoP either through a 
separate medium or through the same medium. The following are illustrative examples of 
different HAS configurations. This does not exclude other HAS configurations: 
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1. A HAS configuration which uses downstream cable TV channels and upstream 
PSTN or ISDN telephone lines; 

2. A HAS configuration which uses downstream wireless TV channels and upstream 
PSTN or ISDN telephone lines; 

3. A HAS configuration which uses both downstream and upstream cable TV 
channels. 

The HTP/PoP contains Hybrid Routers and the Hybrid Network Management 
Station (HNMS). These are the main central site (Le., server) building blocks of the HAS. 
Hybridware™ server software runs on Hybrid Routers. This server software implements 
Hybrid Protocols, the specific asymmetric system enhancements (Le, HAS related 
inventions) and the rest of the control and data transmission system. The remote site HAS 
building block is the RLA. Hybridware™ client software runs on the RLAs. This client 
software also implements Hybrid Protocols, the specific asymmetric system enhancements 
(i.e> HAS related inventions) and the rest of the control and data transmision system. The 
HAS can be characterized as a unique client-server network system. 

Ack Suppression 

The first of the specific HAS related inventions being described here is the 
invention of M ack suppression". Consider two systems A and B connected by two 
independent, simplex communications links like the HAS. Let us assume that the transfer 
rate from A to B is m bps and that the transfer rate in the opposite direction is n bps where 
n > m. Further assume that the two systems communicate using a protocol which requires 
that the system receiving data has to acknowledge the receipt of either data packets or data 
bytes contained in incoming packets (see Fig 4a and 4b), Let us also assume that the 
protocol uses the following acknowledgement scheme. The acknowledgement of byte 
number k indicates that all bytes prior to k have been received (similarly acknowledgement 
of packet number k acknowledges receipt of all previous packets). The numbers on the 
data packets indicate the position of the last data byte of the packet in the data stream and 
the acknowledgement numbers indicate that all the bytes of the data stream up to and 
including the byte indicated by the ack have been correctly received. 
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If system B generates and system A receives the data and the rate of incoming data is 
sufficiently large and the size of acknowledgements is sufficiently large, then the link from 
A to B will not be able to send all the acknowledgements out in time and the transmit queue 
in A will grow. Implementing the ack suppression method consists of discarding 
redundant acknowledgements from the lower speed transmit queue. 

Packet Suppression 

The second of the specific HAS related inventions being described here is the 
invention of "packet suppression". Consider two systems A and B connected by two 
independent, simplex communications links like the HAS. Let us assume that the transfer 
rate from A to B is m bps and that the transfer rate in the opposite direction is n bps where 
n > m. Let us also assume that the protocol uses the following acknowledgement scheme. 
The acknowledgement of byte number k indicates that all bytes prior to k have been 
received (similarly, acknowledgement of packet number k acknowledges receipt of all 
previous packets). Let us now assume that the protocol transmits a certain amount of data 
(packets) called the transmit-ahead-window or window, and then awaits packet 
acknowledgements. As a packet acknowledgement arrives, the transmit-ahead-window 
opens up to the extent that was acknowledged by the receiving system. If system A 
generates large packets, and if the transmission rate from A to B is sufficiently low, then 
the time-out value might be insufficient and retransmission might occur even though the 
original packet has never left system A (see Rg.6). Implementing the packet suppression 
scheme consists of searching the transmit queue and throwing out packets that carry 
information which is identical to that in a packet which is already present in a previously 
enqueued packet (see Fig.6). 

Hybrid Protocols 

The third of the specific HAS related inventions being described here is the 
invention of the Hybrid Protocols. These protocols can be organized in the following 
categories: 

1. Automatic address allocation and c onfiguration protocol . This protocol uses a 
unique discovery scheme to identify remote users. Prior art includes RARP, bootp 
and Netbios. This Hybrid protocol differs from the prior art in many significant 
ways. First, the remote HAS user is given an abstract name; say "Bob". Second, 
the name is registered by the operator on the HNMS database. Then, all the Hybrid 
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Downstream Routers (HDRs) start broadcasting for that name such that a response 
from the appropriate user/RLA can uniquely determine where the name resides. 
Once the node associated with the name is determined (based on the response 
message from the RLA), an address (e.g., IP address) is allocated and delivered to 
the remote user. This protocol uses broadcast. In contrast, other Hybrid Protocols 
use direct polls (e.g., upstream channel allocation). 

2. Prioritized Polling Protocol . This protocol allows the Hybrid Routers to 
communicate with the RLAs via a prioritized polling scheme. There are other types 
of polling protocols in prior art However, the Hybrid Protocol differs from prior 
art in many significant ways. Various RLAs can be at different status like 
configuring, idle (when responding to polls), not responding (Le. t off-line, bad 
reception or dead), requesting a channel, active (have been assigned a dedicated 
upstream channel for data transmission) or credit acdve (are sharing an upstream 
data channel). The Hybrid Upstream Routers (HUR), which implement this 
protocol, prioritize the polling based on the prior knowledge of the status of the 
RLAs (Le., results from the previous polls). For example, RLAs that are idle are 
polled more frequently than RLAs that do not respond. In addition, if several 
RLAs are in the same state (e.g., requesting channels, active or credit active), the 
HUR will assure fairness by assigning upstream channels to RLAs that waited the 
longest or to RLAs that have the highest class of service. Credit active RLAs are 
also given fair treatment Finally, RLAs with dedicated active channels will also be 
monitored but not polled. Used channels may revert back to unused if data 
transmission stops for a certain time interval. These channels will then be allocated 
to another RLA that is requesting a channel 

3. Automatic Gain Adjust ment Protocol - This protocol allows the RLAs to adjust the 

transmit power level based on feedback from a poll from the HUR. The RLA starts 
transmitting at the lowest level until the HUR tells it that it heard from the RLA. 
The RLA's transmit level is then set to a level that corresponds to the best estimated 
level for that particular transmitter. 

4. Upstream Channel Alloc ation Protocol. This protocol is responsible for the 
allocation of upstream channels to RLAs. In one of its configurations, the HAS can 
use multiple narrowband, point-to-point, cable TV upstream channels. The 
upstream modulator on the RLAs is frequency agile and can be instructed to tune to 
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a wide range of those narrowband upstream channels- If the HUR determines that 
it has available upstream channels, then the best quality channels are first assigned 
to the RLAs on a first come first serve basis. In other words, upstream channel 
assignment is based on the most recent demand. Provision for priority 
assignments, based on quality of service are also possible. If all the channels are 
busy, then the HUR waits until upstream channels become available to assign them 
to RLAs that are queued up with requests for upstream channels. There are two 
timeout mechanisms for RLAs to release an upstream channeL The first timeout is 
as follows: If an RLA stops transmitting for 2 to 10 seconds, then that RLA might 
be bumped to a credit channel (see below), by releasing the dedicated channel for a 
more active RLA. With the second timeout, if the RLA stops transmitting for a 
number of minutes, then it will lose its upstream channel and it will be placed in an 
idle, non-active mode. Once channels are allocated to RLAs, then the RLAs are not 
polled anymore. However, the active RLAs are responsible for sending a heartbeat 
message to the HUR telling it that they are alive and welL If everything is fine 
(i.e., the server protocol process is hearing the RLA heart beats), then that 
particular channel is assumed to be of good quality. If not, then the channel is 
assumed to be bad. Bad channels are automatically disabled if they are determined 
to be bad several times in a row when trying to assign them to more than one RLA. 
The channel allocation algorithm reassigns the best channels which ace properly 
released. Those channels are allocated first The worst channels are allocated last 
Channel quality measurements are based on recent usage and recent failures. Good 
channels that have not been used for a while are assumed not to be as good as good 
channels that have just been released. Idle RLAs are used to determine the sanity of 
bad channels. Some of the prior bad channels are automatically re-enabled if they 
are determined to be good again when tested with idle RLAs. 

5- Credit Avocation Protocol. The credit protocol allows single upstream cable 

channels to be shared by multiple RLAs. This is contrasted to a "normal" "sole user 
upstream channel' 1 in which is owned and used by by a single RLA until that RLA 
relinquishes the channel Any HAS cable upstream channel may may be designated 
to be a shared or "credit" channeL A credit channel is shared between as many as 
RLAs designated by a particular configuration parameter. Each RLA in the credit 
group is passed a credit control packet at which rime it may use the credit to send 
data packets to arbitrary hosts. When tan RLA has a credit, it may send a certain 
number of packets up to a maxium number controlled by a configuration parameter 
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(MAX_CREDITJPACKETS) data packets may. After sending any data packets, 
the RLA returns the credit oontrol packet to the Hybridware™ server software . If 
the RLA does not have a data packet to send, it simply returns the credit to HAS 
without sending any data packets. The RLA sets a field in the credit control packet 
to the number of packets that was sent. If the protocol process at the server does not 
receive the credit status from the credit control packet within a certain timeout 
(CREDrrjnOMEOUT) in milliseconds, for a certain number of times (FAIL_CNT) 
consecutively, the RLA is assumed to be in error and is put in the "not responding" 
state. The overall upstream channel performance of a RLA using a credit channel is 
lower than a RLA on a sole use upstream channel. If any sole use upstream channel 
becomes available, this channel will be given to that credit RLA that has been 
waiting the longest for a sole use upstream channel that currently has packets to 
send. If such a credit RLA is found, that RLA returning the sole use channel will be 
assigned to the credit group. 

Brief Description of the Drawings 

Figure 1 shows the die overall components of a HAS network. HTFs/PoPs are 
interconnected via a backbone network. This backbone network can either be a public 
(e.g., Internet) or a private network. Information Providers connect to the PoP via 
dedicated lines or via the backbone network itself. Next, each PoP interconnects multiple 
cable TV head ends, TV transmitters and/or cell (node) sites via high speed links. Finally, 
RLAs connect to the high speed RF downstream channels and to the independent upstream 
channels. Figure 2 shows the major building blocks of the HTF/PoP. Hybrid 
Downstream Routers (HDRs) drive the downstream high speed RF channels and Hybrid 
Upstream Routers (HURs) receive the independent upstream channels. Figure 3 shows the 
overall characteristics of the HAS asymmetric link. Figure 4 shows an example of the ack 
suppression mechanism and the general configuration for both ack and packet suppression. 
Figure 5 shows the TCP/IP headers and Figure 6 shows an example of the packet 
suppression mechanism. 

Detailed Description of the Illustrative Embodiments 

Each of the HAS related inventions described and claimed here include a significant 
detailed description of their implementation. The detailed description for the ack 
suppression invention and the detailed description for the packet suppression invention are 
detailed below. 
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< I still need to include the detailed descriptions, for the HAS itself and the 
Hybrid Protocols. > 

Ack Suppression 

Consider the transmit queue of packets from A to be resident in system A as 
depicted in Fig. 4(c). Let us assume that M pkt 1" is currently being sent and that "ack 250" 
message is currently being appended to the end of the transmit queue. Without the ack 
suppression scheme all 4 packets will be sent to B even though tt ack 250 h message carries 
information which supersedes "ack 100" message. The Ack Suppression system will scan 
the transmit queue, observe that the "ack 100" message is superfluous and delete it, thus 
reducing the amount of traffic on the communication link from A to B. 

In a general case this may introduce additional acknowledgement latency, but in the 
case where all messages queued up for transmission are acknowledgements, 
acknowledgement latency is actually reduced. Consider the following case: 

"Ack 15" message is being transmitted and "ack 100" message is awaiting transmission. 
Let us assume that "ack 210" message is appended to the queue. Ack Suppression system 
will delete "ack 100" message as superfluous. Any new acknowledgements appended 
while "ack 15" is being transmitted will result in deletions of unnecessary 
acknowledgements keeping queue length to 2. Upon transmit completion of "ack 15" the 
system will start transmitting the next acknowledgement (in our case "ack 210" - see Fig. 
4d). This approach eliminated unnecessary transmission of "ack 100" and reduced 
acknowledgement latency for "ack 210". Ack suppression method reduces the probability 
of the queue overflow and potential out-of-memory condition in system A, reduces load on 
the communication link from A to B and in some circumstances reduces acknowledgement 
latency for data transfers from B to A. This method is applicable when A and B are end- 
systems, as depicted above, as well as in the situation when A is an intermediate system 
(e.g. a router) and the data packets are generated by a system C. In this situation C sends 
packets to A and A forwards them to B. The Ack Suppression method can run on C, A or 
both (see Fig. 4e). 

The Ack Suppression method, although applicable to other protocols, has been developed 
in the context of the TCP/IP protocol. In order to understand the method it is necessary to 
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review the TCP/IP header (see Fig. 5). The first five 32 bit words and the following ip 
options will be referred to as ip header. The five words following ip options together with 
the words containing icp options are referred to as tcp header. We shall refer to the non-ack 
tcp header as the tcp header minus the acknowledgement number field. 

See RFC xxx and RFC yyy for the full description of the header field usage and the 
protocol. 

The following program is an illustrative example of a specifc implementation of the ack 
suppression invention for TCP7IP. This is just an example as there are other potential ways 
to implement this invention. Consider IP acknowledgement "ml" in the transmit queue. 
Let ,, m2 n be a new acknowledgement about to be enqueued for transmission. The logic of 
suppressing acknowledgements can be expressed as follows: 
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If (ip headerim 1) = ip header(xri2)) then 

if (source port (ml) = source port(m2)) then 

if (destination port(ml) = destination port (m2)) then 

if (sequence number(m 1) = sequence number(m2)) then 
If (acknowledgement number (ml) > 

acknowledgement number(m2)) then 

discard(m2) 

endif 

endif 

endif 

endif 

else 

enqueue(m2) 

endif 

Please refer to Fig. 5 for the names of appropriate TCP/IP header fields. In addition, the 
following amendment shows the correct ack suppression logic which should be expressed 
as follows: 

If (ip header(pxl) = ip header(m2)) then 

if non-ack tcp header (ml) = non-ack tcp headerim2) then 

If (acknowledgement number (ra 1) > acknowledgement 

nuraber(m2)) then 

discard(m2) 

endif 

endif 

else 

enqueue(m2) 

endif 

Packet Suppression 

Let us assume that in Figure 6 the numbers on the data packets indicate the position 
of the last data byte of the packet in the data stream and that the acknowledgement numbers 
indicate that all bytes of the data stream up to and including the byte indicated by the ack 
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have been correctly received Hie numbers on the right indicate the amount of data A is 
allowed to transmit at any given time. System A awaits for an acknowledgement of a 
packet for a certain amount of time At from the time that the packet was transmitted. Then, 
if the acknowledgement is not received within At, the original packet is retransmitted (see 
Fig. 6b). At this stage, the Packet Suppression scheme searches the transmit queue and 
disallows (to enqueue) a packet that carries information which is identical to that in a packet 
already present in a previously enqueued packet (see Fig.6a). This method is applicable 
when A and B are end-systems, as depicted above, as well as in the situation when A is an 
intermediate system (e.g. a router) and the data packets are generated by a system C. In this 
situation C sends packets to A and A forwards them to B. The Packet Suppression method 
can run on C, A or both (see Fig. 5). 

The Packet Suppression method, although applicable to other protocols, has been 
developed in the context of the TCP/IP protocol In order to understand the method it is 
necessary to introduce the TCP/IP header (see Fig. 5). The first five 32 bit words and the 
following ip options will be referred to as ip header. The five words following ip options 
together with the words containing tcp options are referred to as tcp header. We shall refer 
to the non-ack tcp header as thefcp header minus the acknowledgement number field. 

See RFC xxx and RFC yyy for the full description of the header field usage and the 
protocol. The following program is an illustrative example of a specifc implementation of 
the packet suppression invention for TCP/IP. This is just an example as there are other 
potential ways to implement this invention. Consider IP packet "ml" in the transmit queue. 
Let "ra2 n be a new packet about to be enqueued for transmission. The logic of 
suppressing retransmitted packets can be expressed as follows: 

If (ip headertm 1) = ip header(m2)) then 

if (tcp header (ml) = tcp headeriml)) then 
discard(m2) 

endif 

else 

enqueue(m2) 

endif 

Please refer to Fig. 5 for the names of appropriate TCP/IP header fields. 
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C< ection Request Control and Data w 

1- Introduction 

Hybrid Access System HAS) enables comuumication over a CATV network. The main 
elements of HAS are: System Manager, Hybrid Router, a Hybrid Client and an application. 
The application may reside on the same system as the Hybrid Client or it maybe connected 
to a Hybrid Client via some media (e.g. bus, ethernet, RS232 connection), see Fig. 1 . The 
System Manager may reside on the same system as the Hybrid Router or maybe connected 
via some media. 

When the application requires services of the Hybrid Upstream Protocol to establish 
connection to a another system, on or outside of HAS. Tbs connection is established via a 
Hybrid Upstream Protocol (HUP) implementation residing on a Hybrid Router. HUP, a 
member of the Hybrid protocol family, allows the Hybrid Router to manage upstream 
bandwidth for data transmissions by tic applications and Hybrid clients (see fig. 10), The 
downstream bandwidth may also be managed on a Hybrid Router wing other protocols. 



System 
Manager 



Hybrid 
Router 



Hybrid 




Clbnt 





Application 



Figure 1 
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2« Connection flow i a 2-way cable network 

An application issues a connection request by sending data it wishes to transmit to tho 
Hybrid Client. Hybrid Client buffers the data and checks if it owns an upstream data 
charmoL If it does the data is transmitted forthwith. If Hybrid Client docs not own a data 
channel it then queues up the data message, creates a Channel Request message and awaits 
a poll from the Hybrid Router. Upon receipt of the poll, the Hybrid Client transmits the 
Channel Request message and waits for a response from the Hybrid Router. 

Hybrid Router will send a Login message to the System Manager. Based on information 
coitfained in its data base the System Manager will send a Login response message which 
will indicate whether the client is allowed to operate on this network and will contain otter 
operating characteristics of the Hybrid Client. 

Hybrid Router checks the channel availability and selects the most suitable upstream 
channel. The suitability maybe influenced by such factors as: channel quality, type of 
service required, or^ratin^a^cterJ3tics of the Hybrid Client, configuration restrictions or 
others. Hybrid Router tr^yrcatc^Whannel Allocation message which specifies the 
frequency cai which the Hyfead ClieWls allowed to transmit data. 

When Hybrid Client reoeives a Channel Allocation message it then tunes to the specified 
frequency and begins to transmit the data message which the application wanted to send. 

2.1 Connection request flow 



Glossary: 

A - Application 
HC -Hybrid Client 
HR - Hybrid Router! 
SM - System Manager 
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If- 



A: Send data 



HC: Create Channel Request 



HC: Wait for Poll 



HC; Send Channel Request 



HR: Receive Channel Request 



HR: Send Login message 



SM: Verify HC 



HR: Receive Login Response ^ 



HR: Allocate Channel 



HR: Send Chanrel Allocation 



HC: Receive Channel Allocation 
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I _ 

HC: Tunc to Data Channel 



HC: Send Applications Data 



3- Connection flow on a l-\vay with a phone return cable network 

The connection flow is essentially the same as on the 2-way cable network with a few 
exceptions. 

1. Hybrid Client docs not have to wait for a poll. Instead it formulates a Channel Request 
message and dials the Hybrid Router immediately. 

2. Hybrid Router send a Channel Allocation message confirming acceptance of the 
incoming call, but docs not indicate frequency of the data channel as this is not relevant in 
this case. 

3. Hybrid Client starts sending application data over the phone line immediately upon the 
receipt of the Channel Allocation messagp. 

2.1 Connection request flow 



Glossary: 

A - Application 
HC -Hybrid Client 
HR - Hybrid Routeri 
SM - System Manager 
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A; Send data 







HC: Create Channel Request 






HC: Dial Hybrid Router 






HC: Send Channel Request 






HR: Receive Channel Request 






HR: Send Ixjgin message 






SM: Verify HC 






HR: Receive Login Response 



HR: Send Chanrel Allocation 



HC: Receive Channel Allocation 



HC: Send Applications Data 
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Packet Suppression Flow diagram 

The following diagram depicts the pseudocode in the previous section. 
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Ack Suppression Flow diagram 

The following flow diagram depicts the amended pseudocode. 
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EXHIBIT I 




February 1, 1995 



Fenwick&West 
Attn: Robert Sabath 
Two Palo Alto Square 
Palo Alto, CA 94306 

Re; Flow Diagrams 

Dear Bob, 

Ed Moura and Jan Gronski have prepared the attached flow diagrams which describe our 
Hybrid Access System. We believe that you now have enough information to prepare a draft of 
claims for this patent application. 

Please give Ed a call if you need clarification on the flow diagrams and give me a call if you 
have any other questions. 




Rick Fuller 

Vice President, Finance 
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HAG Protocol 





1,0 Introduction 

Hybrid Adaptive Gain control protocol has been developed to overcome noise and 
attenuation while transmitting on cable in the upstream direction. HAG is an integral part of 
Hybrid Upstream Ptotocol suite and to understand it fully the reader must be familiar with 
other members of this protocol family. 

Hybrid Upstream Protocol uses a form of polling to enable client systems to request a 
channel or report status. Hybrid router indicates to the client what was the last poll 
response that it received from the client. This provides the feedback to the clieni which is 
necessary for the client to evaluate if its responses are being received by the Hybrid Router. 

2*0 Description 

HAG has 2 states: STABLE and SEARCHING. 

In the STABLE state HAG evaluates poll messages from the Hybrid Router. If the poll 
message indicates a loss of a poll response tten HAG transitions to the SEARCHING 
state. Poll responses are transmitted at a fixed power level. Periodically the, at a wry slow 
rate, the client will reduce the power level to assess if it is possible to transmit with less 
power. 

In the SEARCHING state the client system will respond to polls with a poll response 
transmitted at a larger and larger power level. Poll responses will be transmitted starting 
with some system defined minimum power level and increasing through a system defined 
maximum power level. Upon reaching the maximum level the client system will transmit 
poll responses at a minimum power level. This process will continue until a poll 

3.0 State Diagram 



Poll response received 




Poll response not reoeived 
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1. Introduction 

Hybrid Upstream Protocol is a member of a protocol family which mediates 
comiiumication over a cable network. 

Let us consider a client system connected to a cable network and an application which runs 
on the client- In this context Hybrid Upstream Protocol (HUP) provides the application 
with a means to inquest and obtain an upstream channel for data transmissions. 

The client communicates with a Hybrid Router through poll responses. 

2. Description 

HUP client system has 3 basic states: IDLE, CONJREQ and ACTIVE. 

In IDLE state the client , when polled, will transmit an Idle poll response if there is no 
request from the application. It will respond with a Channel Request message if there is 
data that needs to be sent in the upstream direction. Upon transmitting Channel Request 
message client will transition to ths CON^REQ state. 

In CONJREQ state the client expects one of two messages from the Hybrid router: Channel 
Allocation or No Channel Available message. Upon receiving the former tig client informs 
the application, tunes to the channel it was allocated and transitions to ACTIVE state. Upon 
receiving the latter the client infonns the application and transitions to IDLE state. 

In ACTIVE state the client forwards data messages from the application to the upstream 
transmitter. 

In ACTIVE state the client monitors the application activity and if it detects that no data has 
moved from the application to the upstream transmitter for a system defined period of time 
it will send a Clianrel Deallocation Request and transition to the IDLE state. 

In ACTIVE state the application may explicitly request that the channel be released, in 
which case the client will send a Channel Deallocation Request to the Hybrid router and 
will transition to the IDLE state. 

Hybrid router may also send an unsolicited Channel Release message, in which case the 
client will notify the application and transition from ACTIVE to IDLE state. 

3. State Diagram 



HUP Client States 




JAN 23 '95 14: 15 



408 725 2439 PAGE. 07 



Packet Suppression Flow diagram 

The following diagram depicts the pseudocode in the previous section. 
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